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im^m 2 1 < t h'^mmmtm^umm t «fe 

mt^^h^j:^ h'T—mmz^mm^^mmimi.xi'^^^ 

h-r—x^ox. 

[sf*ri5) h-^-- S^cO^mfiT)^- 1 5 0 M C 

^ h-t-— O^miJiJ^- 0. 5 40iiC/%Xh^^ 

[ It *i5 6 ] ^7Ktt i^')tf + Wlli^^iJ t:i J: ^9 

v y tiwm^fi^h^^^mMm i - 3 i^Ttt^^^^wtsgt^^ h 

2 //m. ^^K*(::J:5B ETlt*®^;5So. l~io 

^pf^< th immikiiii-ht^^^mmmm^Mxh^ 

[If *JS 8 ] mifSta:«1«DS*a*;05 . W-^W^ 0.02 
-2ju m. S*Si*{;iJ:^BETM:^B«l — 2 0 Om 

g :^^-ri^=f-^i-(Du^mxmm^&m^m 
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[tf*rSl 0] h^—(DG P C ^ 
^'A1^M'7^^:^K 2X10^—3X10^. 4X10^— 
7X1 0^(7:)^ix-eix<^^iSJw^^/^< t'h—^(Oj^^M 
mi^\i''—^^. 2 X 1 0^-2 X 1 o^<7:)^^{::/>/^< 

2X10^—3X10^. 4 x i o^- 

7X1 0^(D^^'^^n(Dm^^Z'P^J:< <b t>— 0(057-^* 
®;^:t:°— 2 X 1 0^— 2 X 1 o^co®^{:i/>/^< ^ 

X 1 0^-3 X 1 0^o^^ir#^E-r^^T-fl:11:;^t''->^ 

c7:>5>^*5)^^c7)Ig$^H a , 4 X 1 0^— 7 X 1 O^ct:)^ 

b ^•i-'5<l:. Hb/Ha y^^O. 15 — 0. 9 OXh^m 
*^ 1 - 3 V ^•r;f^7^^MCf^«t(7) h -f—o 
[|«*rSl 2 1 h-t— COGPC:^^^-^ h^^^.A{:ijo(t 
^^J'^*:^'*?)^. 2X1 0^—3 X 1 0^, 4X1 0^— 
7X1 0^(D^iz^ix(Dmmz(}.-fj:< th—o(Dj^^m. 
m±\i'—^^. 2 X 1 0^— 2 X 1 o^<D®^ir:'>/^< 

'h-'-o(D^i^mm^b't:—^^:n'r^m0.xh^. 

X 1 0^-3 X 1 0"c7:)^^i::#^t-r555'^»1^;/s:t:"'-^ 
<?:>5>^»5>^<7)ig$S:Ha . 4X10^—7X10^60® 

b. SufB5>-?'fi®/ht:''-^(Z)5>T-a57'''m(7^ig$^L a 
-t^t. (Hb-La) / (Ha-La) ;^i^0. 08 — 
0. 5T-fc^if*^l-3i^-rtt;i^::fE«c<D h-t— . 

[i»*Tii3i 'i^mmmii^. gpc:^c2-^ h^^^^Atc 

30 *Dtt^5>T-*5>*-C\ 2X1 0^—3 X 1 0^co®jgc{:i/> 
<!: t>— oco:9'^*1^;Act''— >:^^^b. 3 x i o^J^Jl 

-r 6 ^ y ;^ 7^ /i-^st^g ^ ^^5^ t -r ^ if 1 - 3 1 ^-r 

[lf*^Bl 4 1 ^>/^< <h t>^>y :=^->^^#t^i;0^b/<^^m 
ix-S h-^— T-fooT. if 1 — 1 Z\i^'TM'-t^^(0 V 

'^^<Dmm^^^^^'±xm'^^wm^^(ommz,m^ v 

(Dm «9 3g b^fft:: J: «9 MtS4'FBm^^f:co^[Si::ff^^$tb 
If ^R^I 1-13 tfiUfico h-:^-^f3g;H1-§ C <!: 



40 
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[ 0 0 0 1 1 
[0 0 0 2] 

10 0 0 3] m^^MJ7^(o1^^m. :y'^-(oW^ 

^fc. 7&^x{±:ty'>m±&(Di&.m^m-=>xmm\±^— 

xm%w^mm^m~\^^n.-^^^^i^^^. Mw^m 
mm. m^mxh^i^. m^wMi^^^mMi^xR^yt 

^^-< ^—v\^mmm^'^'&^ . 3t(^oN-oF Ftr j:o 

xm%m-zm{i^^mm.-rh. m%m^m\i^ mwmiiL(D 

^xmitw^mmz.\-\mv'^'^mmzmm.m-^m'w-^^ 

m\^'^hKx\.^^:=^u^m%^'k\^m't^h(D. ^/c. 3fi 
^ X \-± y :y^^mo:>&. ^ m o r smt^ n - ^ i:mit 
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mzm.mnm\.fz.^^:^mfimm\t^Kx\^-^o te^pt 

[0 0 0 4] /^*ac7:)J: 9 {::m^^S::^&fc{^ffl$;h>'5f^ 

[0 0 0 51 ^ bx. ±mmMm^mm:^j:m^x^mi^ 

[0 0 0 6] —^^^^ftTi^. h-^-(7:'^X«^$-rL'5 

20 J: o T 2 f&^m.mm 

[0 0 0 71 ^ti^'7-m^mx\^. 

^—i^^—izx^^^^-f^mmx^m^-^. ^(om^^cD 
m^^%m^t\.xm%mzmM\.. mmmm^m^ 
b, mi&. m:^i^'^^t2-h'f—xm.^v. mm^m 

30 [ 0 0 0 8 ] ^(T^f^-eif i^T>^fj:t^(D h-r — I^ZM 

h 'r-m^m^u±xm^^t^^x ^nm-t ^ 

:)jm^mhnx\^^^. ■^Lx:Ltih(DmM:Vfz.h'r—i^ 

[0 0 0 91 c^o;?;v-ft?gj5fi::fr*^ brti. m—com 

^i^±^zmj^'^&(D h-r—i^^nmv. 
^i^nf:Lm^u^mm^-^xm^Mi.^(DmytmzM\^ 

40 ^bTv^<te:? K'^A;tr^ci:, ^mcDimmu^m^x 
sfi^b. -<yi/ hxmm^n^m^ui<z^n^^h.(Di^m}^ 
m^mm^-^xmjx^&co h^-m^^^i.. tiy—m. 
^m.^%^-rmmM^-)5i^t^-m^x^^^ 
[0 0 1 01 ^m^'^^'^^m\^^fzti^—mmr^ 

l^^m.<omt bX. \ -2 5 0 9 7 O^^fR;^^^^ 

^ Tgf^ Sr jSig b T ^ - h -t— /ii^ fi •)rx'^ io^^x^^ 
50 [0 0 1 1 ] $ fc{;i^fc, V-r— 
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^^mz^-rjjmmmw-2~2 1286 i-^-^j^nxm h-f^-com^\^m&T-r^^^f)^vx:^j:<. ^m\i(Di&T 

[0 0 12] [.0 0 16] h-f—^^^fi^hm^^^th^ h^-(Dmri^& 

[0013] miz:ti'7-miM^tti:h'r^:^^- h'r-<D timmm-r^'f--r-i>Tyzfm^^^i^i^:i lt h-f— 

^mmmxi-i. 3&<D:fy^—h-f'—^u^:^^^ii^^m:^^ 20 7^m^^^-^iz^m^&^iz^mizHmL^x\^^<:>t^mm 

hm±mmi^^m'i^i^xmi^(D»mxa-'^^m^mm [oo i s] -jj. mm^^Jj^i^. ^mizMj^^x^tim 

^mm.(Dmmfimm\ztj:^^ -^tz.^ ^'^\^x<:ty^-/ ^ts:}i<ommm^mifi^^(Dmz^^.\^x^Wim'i^^m:X 

1^flg4'-Cil^<7:)5>t^tt;^^^b< fSTb, feoo^l^/^^-^C t?-tt^iEMi(::tT 9 ^^^/^'^fo ^ . #M^l- 2 5 0 9 7 0 

mo-)yfm^^~f^j;^m^^^^'&^^^^^h^Oo t(0^^ [00 19] ^h\Z^ *rp']^¥W^fflt^6#M¥2 - 2 
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[0 0 2 01 L7&-L4^p«m^;^^{i. mm^^^^^'S^^ o:>^m\itmT'r^t v-r-mwt^^m-r^. 
mtvt^<. t,fz.mm^wm^^(Dm(D^^^mmzh^ 10 [0025] h-r—\^.Aim\.fz.mm\zti\^.'m'^mz 

^^k^a;^^. mm^^jj^i^zit^x . mm [0026I :^mmn±mmm.^jz^^^ 

[0 0 2 1 ] ^fc. h'r-nm^mz±xm^^h.^(D n-^x^. mikm&^^&t-r^t^i^. -<ti^m\^(D 

0 0%X/3:< . — ^6<j{r(i7 5 — 9 0%@jaST- t^B^t-T^o 
h^a :i(0^^n^(DV'r—\^m^W^')—=^:y^(0'j: [0027] ^/c. ;^-r/^M'l^?b7iv^;^--Y/^u:^fe*::^ 

[0 0 2 21 L;6-b. ^wm'^w-^^m-t^mi^xyx. 20 xim^^'wnmm.^^^-t^z.h^B^t'^^. 

V±—\xm%W't^h^fmB.'^-W^^. ^h\z^Wi'^'^W't'^ [0028] ^fc. iS?MT^®MTT-tffi^ai^^,m^^T- 
cDgifi^^jilSfeoTt. 2lElOte^Jr [0 0 2 91 *PB^fe^<*:Srffli/ ^fcm^^K:^?!fe-e 
iJ^;^co^®^J:«9;^#?fet>(7)t-tJ:;tatf/^?>-r. ::tLT-ti [0 0 3 0l 

[0 0 2 3] ^t^:^'7-m^(Dm^\^. ^mmm-^±x yt^v :^:^y'/i-mm-f)^h^^v . mmh-r—mm-^mm\^ 

:i<Dtiib^ h^-(ommm^izx-Dxm^<D-' [003 n ^/c. (pfj: 
^hiz^ §:mm-iB^-:>tim^(o^ ])—:=:• ><:^^^mm^z Mmz^mmi:^^Mml.xi1F^^i^^ h-r—xh^ 

^ h■^-l^±(Z)^m^^e:l 4^iStt;^5j: t^si^tc:/^ [0 0 3 21 ^/c. ^^P^d^.-S ^-^-<D1»^{i. ^>7tc 

[0 0 2 41 ^fz. m^^i-^m't-^Mmmxn. mts:o m:W\z9ywM^^WMmL-xv^j&.^ix^v-r-xh^ 
mmxhv.m^i/y^'Mx^mmmizm^t^^-yhUo:) so [0033] ^hiiZ^ r^^^m^zi^^^ h-r-comfi^i^. h 



0. 5 4 0 n Cy gVh^o 

[0 0 3 4] ^^mizm^ h-r-com^a. h 
-1 — 5 0//c/g^*u. ^^<:^mmh'r-m:mz^ 

[0 0 3 51 ^ hlz. ^^miiZW^^ h-f—comm-i. m 

izx^BET\tmmm^'^o, i — i o om^/g. 

0^ Q c mUT-^^h ^mit-^^ m 

m^^. mit^ > 'J ^ ^m^^<7^ ^ h(D<^-^j:< th im 
[0 0 3 61 ^hiz. ^mmi^i^^^ h-r—comm-i. m 

{cJ:5B ETit^ffi^l — 2 0 O m=^/ g (D^^k;^X- 
T >^ 5^ ^ >^ co f^^m-vmm^m^M $t\.fzL mt ^ ^ >jsl 

[0 0 3 71 :^^m\zm^^v-r-comi&\±. 
[0 0 3 81 ^h\z. :^^m\zm^^ v-r-(Dmm^. h 

XI 0=^-3X10^. 4 X 1 0^—7 X 1 O^cT^-^tL-etL 

<Dmmz'p^j^< th—-::>(oj;^^mmi^^°—i7^. 2x1 

[0 0 3 91 ^bi-. N-^-colt^fi, h 

XIO^—SXIO"'. 4 X 1 0^— 7 X 1 0^(7)^iX-r;rL 
(DMi§!ct^{^^?S< <h t-ocD^i-^a^^^e— iJ'^. 2X1 
0^'-2 X 1 0^(Dm^\Z'P^S:< i t>— o<D5>^»@/M::- 
-i^^^^-r-SIS^T-fet). ;5-o2 X 10^—3X1 0^(7) 

Ha. 4x1 0-*— 7X1 o^<Dmmz^tE-r^^'rmm 

i^\i''-^(0^^m^m<DM^^Hb t-r^t. Hb/H 
a;65 0. 15^0. 9 O-e&^e 

[0 0 4 0] $ h-^-(7^^^fl. h 

X 1 0="--3 X 1 0^. 4 X 1 0^-'7 X 1 O^CD^tt^^tt 
<Dmi^^^(^^ti:< th-'^(D^^M^i<y:f—^^. 2X1 
0^-2 X 1 0^(Dmmz^P^J:< t-oco^T'^SI^l/jNt:"' 

— Sr*-r5«^-C^fo^ . /i^o2 X 1 0^—3 x i o^co 

H a , 4X10^-7X1 o^(Dmmz'^m-^i^^&m 

— ^o:)^^m^A^(Dmi^^L a t-r^t. (H b-L 
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a)/(Ha-La);6S0. 08--0. STfc^o 
[0 0 4 1 ] $ N-^-c7)ffi^,(i, ^ 

"T-mm^^'-i^^^i.. 3 X 1 O^W±<DS55>^fi^5> 
to. 5 tta§|5J£A±*i-^ y 

[0 04 2] 

10 nxh^'^mmm. m&mt^(oi&'£^mi^zjt^cxmm^ 



Ai^^i.. ^ i.xmizxvmm^^^mLxm&m'^\^mm 

[0 04 3] -^^^mmz^i^xn. #ttX{l^iJtttO^ 

s.t}i:ix^mn^^^. h-f—<DMm^m0.i.xmyti^t 
^mxmmmzx^m^-r^m0.xh^^ ^^ofc^^s 

[00441 LjO-U. 

mi.xhmmmm^^'^i.xm^^t^-tti^^^ 

vtcom^^—y^m^^—y trnm^-^xMrm-r^mj^ 

tiMzmmj:^^x»^^o b75-b. mmmmmm^izm. 

30 ^^^tz.m-^^zmk^-'^-'m'Ai^mm^xm^^h.^ 
't(Dm(Dmmx\'imM.^-y±izh^ — f^ssiii^ti. 

"^-r^ t < i&T LT I r <h ^^^^^^^ fc^ 

^<Dtzit>m^mmm'^'^ y ^mmi^xmrnm^^if^ 

:K^<mMvxi6v. -D^vmi&mm(Di&Tnh'r-(o 
^mM7^mTL'X\^^^(Dxi^fj:<x. m^u—^{zm»^ 

40 ^n^m(7:>m»^u — ^Wzm^X'^-r — i>Tyy'vx^ 

j:oT h-r-comwc^m^^^jir-hmi^mm^me^x^ ^ 
[oo4 5i^r.-^\ h^-mP^^Ammi^ti^^com 

<!: &lfl^'^:t^ii-5ffi^S. ^ ^(r^liE^r}?litt(Z)^7K^^iv' 
50 y /J timmmijim&m'r^mm'm)mt^m^'^t>-^ 
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[0 0 4 6] iE^«tt'>y ;^{ir y >^>^T^ 

y ^/^>y — 7^^>'U:7zi:.n/U'V'y n — v:;^- 

[0 0 4 71 ^fc>'^>-;^>;/yy >-^'^3g^iJ^ bTli. 
v^y^y^v^:^on v^v^^. h y y ^/l-iJ^ nyU>^ V, T 

^^rv-^^n fcrVi- h y h^riX'>^>^. t:^':=^/H- y Tir h ^ 
fls^Srffii^^^cic}: ^^^^ Kt^i: b^Tc tcDS^^^ft: L7t 

[0 0 4 81 :ftSmtiv'y ;^fi. vy ^yuv-y n — v;^ 

So 

[0 04 9] >y — >;^^yi.{CJ:{9MS$n 

fdiE^atti/y :>i7. :fe^Si/y ;tr{r4oV^T. W^^^S'Ji:: 
J: «9ttm^tLS^y >^y5^>'^>-o:3ri^>#t&^;ft"f 
5>coi^y :;t7(fi(7)^^g;5S2. 5 w t %i^TT-fcS v-y 

[0 0 5 01 ^y v>y f^y^i>-c2:3ei^v<7:^#^§g::^•t--5^ 

[0 0 5 1 ] 
[ft 1 1 
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12 
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CH3 



C -S i -0 - )n 



50 



CH3 

[0 0 5 2] y ;^Jl>^-r^''Nn>>^^>-^b-^^co^^t@^ 

[0 0 5 3] *1tSg7t«s:T-{i. ^Mi^i^^^^/^-O'-^ t: K 
;i<y H|»flg{z5>tfc^-fr. C tvSrfl^ip: 1 5 - 2 

[0 0 5 4] m{±^m^7fe»^(Ci^;^bTl'^-5:^"y 
3Sl^7ti6. v-y — >^^/u^cDm4i:ii: t9^S. 

^:ii*i-5<!r. i/y ;^{;i>-y =2 — v:t--r/i-^cQttf4^M 
i/y ;^7 4^{:i. ^Jxflv/y ^yL^v y — yL-T^^Hb 

fcJir^. -^COv^y ^yUv^y — >-;^^yU(D^gf^>9';^5^J 

^']^'^<D^^^m'r:bf^^(DBm^^-&&^y.Tt bfc 

e^y;^Sr^Ap-r'6:i<*:J::J:9. :7^yu^ ^rJ^co^^grjrp 
[0 0 5 5] ^ btcxKy i/V^yi-i/G:3f-^^>cQ#1§^,-^ 
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[0 0 5 61 m^^—y^^it^mii^XltW^y^l^— [0 0 6 2] 'H-NMRPJ^ft. tM^m^ix^x'^a 

flg(rJ;t)7i^et#^o-^cor^^{^J:!9^f^n — h [0 0 6 3] ±tB(D;^ffi{r J: <9 . 1 0 p p m^*^T-(0 

[0 0 5 7] L;0>L^"y S>>f"yUv'n=^i^^/(D#fe^W f&i-l^^^fe LTf^. ^^'C-NMR, ^^Si-NMR/^ 

m^:^v-y±(Dmm0.<DM.9^m^yw:^^ct:^'^ [oo64] ^/c. h'f'-m^(Dm^h. m^i^v^m 

[0 0 5 8] ^/^>-c3^r1^>'<7)'frfe^^ri-^^ tf. i/y :^J|^3feOid'^»;^^0. 1 w t 5 0 — 1 

-v;t--r/uf::J:!9. S^^tt^f^i^ii'-S r <!: J: . ^ ^„ LTJi. ^7K?p4^{:: LTft^^it^ . GPC 

i?:{::J: t^fi^f^^i-:^^. m^m^x^M't^m^^X.Kimm too 6 5] :i<7:>t^i^'J tf\t^ ^0K*{cj:>5BET 

^J-^l^^-r^r ^y v>V^yUv-a^f it*SWJi3 0~3 5 0 m=/ g y ;^ ^ h-T 

ti)^^X^t\.\t. m'^\t\.^S:\^\ 3 0 0m^/g. ^ L- < (1 8 0 ~ 2 5 0 m^/ g 

iSf^-t-Thf^. i/y ;i7^S5^*<^^^-&bfcf^. ^^^ij^^^b 6o i^7lctt^>y :;i7f± K'^-:S:fl^3giT-l OOfiSgBir^Tb 

Tf^^.-r5:*S^:?5Sfe'5o '>y ;^ 1 0 Ofii&BfzML 9 0. 1 -SSSgR. ff^b< f^O. 2~3mSSl5ifi-& 

[0 0 6 0] a@^^*osy*:^^£^wOl^T^-ro i>y ^osimadu. mi^i:i^^'r^o 

:^fji^^mn-r^ d g-2 g) « ^LT. ^Ky v>^^ IO O e 6] ^7tjE^mtti>'y ;^i:A^«tt'>y 

ylxi>n^i^>^'^;6^b^-t-0 v^g^lj^ <^J;ttf. ^^^nnpt^/U -^it^fl 1 0 0 : 0 — 5 5 : 4 5 (Dm^Xf^-^-t ^ Z t 

i^Sr^^^Db, iS'L^^j-lt-r^o ^<7:)<^$a:S5bi:-< l^fc ;6^i?^LV\ J: l.< fi9 5 : 5 — 6 0 : 4 0. ^ 

iSlElteT-tf 9 (0'J;t«2 0 0 0 OIhI^), ^ LT±^ fe(::if^L< (19 0:1 0 — 6 5 : 3 SXh^o ik^M 

CLsSrlml) ^mML-. - NMR t::TfflS ^ [0 0 6 7] y w- f.(7:):7 h 

^-^XDS \ ~CH3(DUitO. 5 p pinfi-iSiC^r^;?; (7:>T-fc-5o 2 5 1:4 5 % R H(Dm*TT% 1 0 0 m I 

/bv:7 h^-^oTl^^o r.;h.JiS i {CEJgbfc;^^/^^ ^Ky y r 5 0 g cl: v-y 7^ 0. Ig^ 

(7:)H(r^N^(::it#iS6t;4^t:---^Tfoi9. m&tl^c^ t:°-^{iE ^g^-^L. liSlHllSiCT l 0 0 r pm(Om&X5m i n. 3 

T'fc«9. flil(Oft^«li^Sr}$o*S^fe,^fiPp^j4l^/j:<E^^^ Om i nttl^Lfcft. 0. 3 &m^L-. ^m:^ ^ 0 , 2 

X^^, k g/cm^T-6 0 s e c ^p— LfCo 

[0 0 6 1 ] mm:^iio:>mm^co. fi^ [0 0 6 8] iE^fl;t4^> y i^xit 5 m i n fe/i^+ 1 0 0 

p n n~.yi^j.sm\\(ofmzi^mMm 1 1 -^^^^jd u^umm 50 s 0 0 ^ c/g -c-. 30 m i n c;ofit:^^+ 5 0 4 
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0 0 ^ C/gT-fc^^ <^^W^ 3 0 m i n ^ ^m^i'^m'T ^ o V =^ — >':t4 MZXm7i^it^m't 
i^v :^mf'^v\^\ i^Tm'^^-:k^\^^t^mmmi^m^x [0075] 2oom''y&^^±^\.^m^{a^U'^m 

[0 0 6 9] A^mttvy ^TiiSm i nffi;^!^- 1-00 [0 0 7 6] h-r-Mi^CD^mm^-- 1 5 0 C/ 

- — SOOAxC/gT. 3 Om i nOfg:^^- 5 0 4 & ^^-t^ tm'f^l^^^ \ h-f^-mi^cD^mM:^^^- 1 

bT{i. ^i^feSO. 0 2 — 2 Aim. J: -5 B [0 0 7 7] ^ hlzn h-T—mm^^l^^M^^mVX ^j: 

ETJt*ffiW;^50. 1 — 1 0 0 m^/ g . m^telTL^;^!^ 5 h-^-co^mfij^^-O. 5 4 0 C/ g 

1 O^Q cmJI^TT^fe^g^^k^^^^mJl©*. S^^kT/^:^ .^:^W^bVV h-^-cO^mS^^^- 0 . 5/zC/gi:D 

^/c?^#M^fl::^^3B^*Sri51^S^iOi-^^i:{c:J:!9. J: D [0 0 7 8] ^fz, h-r—mi$^<DmmMX V h h-^—com 

^tt/^f^^^i-^o J: b< (1. ¥i^^i@0. 02— LV\ S^^ffi4i(- h-t-— 

0. 8 //m. ^^®i*{:i<t-5BETi:b«ffia:;65i. o— (T^^jfLlbttT^^iSTLfci: ^f^iii-^iif/) h-^-cT^^ 
85m^/g. $t>iriff^b<{i. ¥i^«i@0. 02— 20 fi^O^if LT^^ft;$5{g;T-r^o :i(0 1 ^ h-f—CDmm 

0. i^m. ^^®«{cj:^BETi:l:^ffi«;5S8 — 8 5 N < -f-S ^ ^ T-?g^ms^ili^tT-# 

m2/g. XV ^hl^m-^l.<i^. ^^mT^O. 02— ^&S^^fST^P;5lh-T?# -5 <!r -<fciiMttt>;m^ 

0. 0 6 /im. ^mPS^f;iJ:^BETJt«ffi^;6>l 0— t ^^^^O^f bti-So 

8 5m^/gT-fc^o [0 0 7 9] ^MMlt^y VcO^zr,^^ h^^^jT 

[0 0 7 1 ] mm^m^m^^^ v-r—tm^^-^ t(D t(Dmu^m(Dy^^—:^'7m\^xvm\'^\^f^h(Dx^ 
mw^mt'^^^m^tx^. ^^^—^±.(r)V'r—m.m^(D 2 5"C4 5%rh(d^^t-t:\ 1 0 om 1 (^^°y a:. 

^m,^P5±VXmmi^Mmt^tzitm\^^mWX^ m^l^X 1 0 0 r pmCOm^XSTn in. 3 Om i n^t 

^^mhfv^. miz^u^:ymm^mmvf^m^ti-^ wi^tcm. 0. 3g^ffiib. ^^;^/>>o. 2 kg/cm 

[0 0 7 3] w-^w&iy^o. 0 2 /zmj: l9/J^. mM^Rm m^^hW\^^m^'Z^m:t^^^o 

t^J:5BETjt*ffiW;aU 0 OmVgcfc?);'c^</^^ [0 0 8 0] i^*(7);i;^- h 

^miy'^^nx^f^^^. mM.mKm-\ o^Q.^r^xv-x^ y^j\^vfi'i^mmm^^m\.x\^fz.^ -^(om]^xn:^%^ 

[0 0 7 4] ^fc$ e^tC. M^PA»J::cfc^B ETlt^ra [0 0 8 1 ] ^Z.Xm'^(D'^-^-'^fSij;^:^^^'^hWj^ 

Wi-2 0 Om^/g(7>l^fk:;^X-T>'^^vcoj!g'g^i^ T-fijefe^^^rAffi-r-s:! ctT\ ig@7ttt^M»T#^^oS 

^fz.mm^t-mY.'^^tL^. •^co.ig^m^p;5ihL.Tiijf^ 2 x 1 0^-3 x 1 0^. 4x1 

'^^^mt^x^ ^fz.m^\^^^mx^ 0^-7 x 1 (d^(D^K'^\\(D^m'^'}^^i< t t>-'oo5> 

#ic:'?u^>MII&f£fflL7tm^&^-^^-4s^,^-CJ: 50 Tfiliii::^ t"-^ 2 x i 0^- 2 x i o^^<7:)^js)ci-/>/^ 
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[0 0 8 3] $ bi::fi2 X 1 0^— 3 X 1 o^cD^ifigfcff 

[0 0 8 41 ^hl:ii^^^mW\-'i^''—i:^CDj^^m^^(D 
m^^L a t-r^t. (Hb-La) / (Ha-La) 

;?i^0. 0 8 — 0. SX^h^Z t:^m'^V\^\ 

[0 0 8 5] i&'j^'^mimzm-r^ h-^-co^^T-s^^^^o 

[008 6] m^^Mimi^mi-^ h'r-(D^^mi^^(D 
i.. miKmm^t-r^o 7x1 o^x^±^<fj:^t^ 

[0 0 8 7] ^J-^H^/ht"— i5^fit:?552 x l O^J: ^9/J^$ 
M^\±(Di&T^m<o 2x 1 o^XV:k^<fJ:^t 
[0 0 8 8] ^fz.HhyHa:/)>0. 1 5X ^^h^<^j:^ 

b-La) / (Ha-La) ;0'^O. 0 S X ^ < fj: ^ 

[0 0 8 9] h-f—mmm(D±f^^r^-<:^ib^'^mm 

m(D7i^]) =^:^'r/\-(D^'T-M^^:^^. 2X10^—3X1 

loo^o] ^(Dmmzx^m.mM(o^nh^A^mt}\z 40 
10 0 9 1 ] ^mifz.rnv^y^'T /ummcom^. hi— 

50 



30 
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[0 0 9 2] :r-<yu^fflV^/^l^^«T-;^^— N-t-"<o;S 

[0 0 9 3] ,*^^^i::^fiiiw{£;^ ^tL^IS^IU^gJi. T 

^# ^ ix ^ aK jJ -7^ y p^tlg a i:: ;^ $ ^ o 
[0 0 9 4] 2m:^^^y^>^y.i-t{&mTyU^jU:j:.;^y-/u 
tl^Xn. •^C2>'^. za/N^j'^^ iJ'VUt^^yU^, Tv^'f^- 

y'l^y^/i^m. -( yy^^i^mm(D^^mizm.mm& 

[0 0 9 5] 3m)^y^±(0:^yU7t^:ymji^^^tL-Xl-±l, 
2, 4-^>^'^> h }) :tf/i-y^>'m. 1, 2, 5— -<>if 

2, 5, 7 -i^y^^ iy:y h V :^^i-yi<>m. 
1, 2, 4 U> h y 1, 2, 4- 

y^>^ h y 1, 2, 5---=^-y- h y ;^7yU7K 

1, 3-v>;i7yl-/K^v'/^— 2-7f ^yL"-2-p<^ 

1, 2, 7, 8-;^^^>v" 

[0 0 9 6] 2^Tj\^=i—jUtl.X\'±. ^"^i^l^if^J ^ 
1, 2 t'U>-^ y rr— yu, 1, 3~:fx:i\f 
U^^yzi— yu^ 1, 3-y^uV:/y yu^ 1. 4 

u->:^'^y yi.^ 1^ 6~--^=^-y->v'";d— yu. 

:^^>'^yL.^^' 1; rn— yU^ V^3i 5^ U > ^^^^^ ij n — yl^^ V/^^D 

KMiD4^. t*';^:7niy— yUA:/nfc:*'U>:^=^ri^-1' Kfi-^P 

#7. /^i:" co^/^— /u. ^^^u-try>. h y 7^ ^ — yi-y^o 

v'^^. h y ^C2— yU:x.^ ^'CQ h y yU. .SlC>'-^ 



mi 
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[0 0 9 7] 3ffiJW±c7:»Tyu=i-yu^5>t UTJl. V/u- 
t:^>— 1, 2, 3, 6 h p— y^, 1, 

y h y yL-. 1, 2, 5 — h y yu. 
:^^^yiro— yl., 2-;^^yi/:/n/N> h y yi/^ 2-;^ 
5^y^-l, 2, 4 -y.^>' h y yu. hy^^^n— yi/ 
h y ^^n— yu^^D^NV, 1, 3, 

[0 0 9 81 ^it>lz^ ZZ,-X:nhh.fzynV :^:^'rjumm 10 
V'^ti^K y :^;^^yb<§tJ!g{i^^^^tt^ UTB:^:7-t 

[0 0 9 9] m^^hn^^ yiyr:^-^—hi\:^^t\.x\^ 
u^^v-v y i/T^^— yxKavsz-f y iy 
r-t^— h y uvv^-r y v^T^^— h. >^:7:iir:i/u^^ 
^-i/V y v^r^^— ^^rv-y i^>v^-r y iyr^^— 
h^^^'yi-^^^y y y '>T^^— h^:^s^ff e^tt 

[0 10 0] ^u^i^^\^-^]):j:.:;^^jumm\^yf-')=^y^ 

^ ;vmmwm< . ^ fc ^ y >^ "y-j^m^ ^t:t^mm s:i ^ 
y-r y s/TT^— h^. ru^s o~ i 5 o^cd^sv^r— e 

[0101] mi'hn^^ yi^T^^— hft-^^^T^iji. 

^7 ^^tiftjco^ y :i-;^y^yu<ttm^7k^S 1 ^yuaa 
fc7t*9 0. 3 — 0. 9 9^yua»7^^it^ J: 9 iff * 

L<liO. 5 — 0. 9 5^/U'^mmj^l^\^\ 0. 3* 
ffl<t i:B;^:7"lr :y Ntt75HfiT-r5o 0. 9 9 J: »9 :^ 

[0102] m^n^^^(Dmm^. mmmm^m^m^^ 
[0 10 3] ^mio ji^^^iymt^mr /\^^—f\^(Dmmm 

(OH/COOH) TO. 8-1. 4i)^-~%^mxh^. 
[0 104] ^fz.yf^'J:x,:^.y^;um^(omm\^l'-l 0 0 

J:t)^T^b<(ll-3 OT'fe^o lJ:t)/h 
tmT-r^. 1 0 0 J: < ^j:^ ^»Mt4/iMST-r 

§o 50 
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[0 10 5] mm(oji^^m±. mn(om^m:^]) p^^^^i- 
^^J^<t LTS^J'l m 1 <7)gfc3S-t:j)f£L. rtvtciii^O. 

5 g/d I t: Kd y'^v^^'^r^^^ ^3f4-fift 

T'l 0mg?iALriSy^u/cfiti:'fo5o mi^^m-t. M 
[0 10 6] ^/c. S#Stfli<D©:>((::.^ji. ft^Ki^Sf^T:) 

7^;^.^ (CFT5 0 0) \zXr> ^ 1 c (DK3fif 

6 t:/55^T-*Dllft L/^ ?5 V -V -{r J: 

2 0k g/c c7):f§fS^-^;t. ig^ 1 mm(D y XyU;^:^ 
/2{::^t-r^?^lS^#:^t:.^. (Tm) , }f L-tb b/c^Ogft 

[0 10 7] ^fz.mfi^(ois^ :^mw^.^.\^^m^^mmM\' 

1 0 Ot:^T-#?^L. -^corUStcT3 55'Fp1SjrS 

bTtf^. ^$rM.3g«l O^C/^^-rrSr^^-C^^aiLfci^^/^^ 
y^^. #r^asi o°c/5^T#r^bT^^S^iij^b/c 

[0 10 8] DS Cfr J:^Pi^|Uib:°— ^(7:)^..^Ji^ 
^^Bfl^co^^iftg^^tffff D S C - 5 0 ^{^ffi bTto 5 "C/ 
m i nT2 0 Ot:^T'#kL. 5 ^^F^mrS 1 0 1:^ T-^ 

{110mg±2mgt LfCo 
[0 10 9] ^fc*?|^liT-Ji ^-^-c^«l^$^J^(D@6<?T- 
fi1^ y ^y^^P#flso^JSJ£. v^/i-^^3^{$:c7:^^M 

Jfi. >^:n:^yl-^V^ h 4^T>^::^^i^ Aj£;6^$fig4;i(t;^ 
^tt-So ^JPt±Mfe\ :=^^>>5ryU^ ^ o i:. j^ys^f if -efo 

?^ADft{ilS««^gl 0 0fi4gf5{;->C+b. 0. 5-5 
fiftlfB;^^^ bv^ J: «9if^ U< f^l -4fi4g|5. $b 

[0 1 1 0] *jf$«g{r{$^^tt^Mf4t bTtl, ;^'-/J^' 
>yy:y^> ^H. ^^^yr-< r^^^oi/^^ ry'^ 
*4co#JR#§f$:. C. I. > h • 'i':x.p^i^ 3^ 

7 4, 9 7, 9 S^cOTir Ki^^ry-yUT^ K^^y 
Ty^feM*4. C. I. \fif V ^ ^ ::^xi^ \ 2, 1 
3, 14, 1 7^'(DTir hi^S^T y -yUT:^ K^v>y.r 
y^JSfeiiM. C. I. yyi--<> h-f 1 9, 7 7, 

7 9, C. I. T^'^f * :3ia— 1 6 4 . C. 

I . y h • U-;/ K4 8, 4 9:1, 5 3:1, 5 

7 , 5 7:1, 8 1, 1 2 2, 5 ^'<7^^feMW. C . 
I . y jv^:y V • K4 9, 5 2, 5 8, 8C^c7:)#fe 



[0 1.1 5] ^mi^Mti'ih-f—<D&mz:^f,'f^mmm 

o/cB^cO, ^m'^m(D^m^f)^h(Dm(D2m^ (n- 

[0116] ^f:i:^]fmxitmmt'^mii ux^^tt h-r 
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[0111] ffifi¥ftirfb(7)@6<}^ UT h-t— sS^SrJ: t? 

^^ij. '^mmm^mm-t^^tx^b^mh-r-{:iM\^x 

[01131 i^m^^mm^ 3-10/1 mX\ ttj^ b< 
fl4~10/zm. J: «9»^ b< {15 — 8 m-T:^^^, 1 

%. fBm3K^55'^<7:>^^i61?.^/^^ 2 0-4 0%Tfc^- ^ 
>^fS$?^bi\ J:t)if^b<Jl. ^«3^ig5^^*<D-^»1S^ 
1 5 - 3 0 %. fii5c«^^57^*(D'^^tb^'^/^^ 2 0-35 

- 2 5 %. mm^'i^i^^(D^mmm:i()^ 20-30 %X'fc 30 



20 
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i^m'ik<Dh<omj'^L\^\ ^{.xw-i^m^t^o. 02 — 

2. 0 MmT:'7!>-o2 5%^^ggD 2 5 <h: 7 5%aSt^D 
7 5 c7:)i:bD 2 5/D 7 5 /^U . 3 — 1. 7 co^SSp^ trfe 

^ . ^mm^m^zx^BET^mmmi^o, 5 — som^ 

>'<yl-^^S7^^ 0. 3 — 0. 9 g/c c 7^^oIE|g^{13 0 

— 8 o%T^*9> r-^:=:.rffie5ffl*;^u 0 — 3 0 (mi/ 

1 0 0 g ) -^^fo ^9 . a^^^b;^^^ 5-20emu/g. m 
^mit:d'^ 40 — 80emu/g T'fe ^ 

t^^^mmit^wm^^ h-r-izmm-r^ ztx\ 

[0 1 1 7] ^tti$:»*$>^coq^i^feS{iO. 0 2-2. 
0 jum. 7!>^oD 2 5/D 7 5;^5 1 . 3—1. 7-efe-5r 
^;6S*f^bl\ *f^b<{i¥l?&S@>6S0. 05-1. 0 
Mm. itD 2 5/D 7 5;6U . 3 — 1. 6. Mtr^?^ b 
< (i^i&feS;^^ 0 . 05 — 0. 5;im. itD2 5/D7 
57^^ 1, 3 — 1. 5T-fc^o 

[0118] mi±W:U1^^(Dmm:^- 0 . 0 2 a m J: t) 
/h. ^fcflitD 2 5/D 7 5;5> 1 . 3 X V ^h^\^>m^lz 

^«*&*<7:>feS/^^^ 2 . 0 /inict ^f^JiitD2 5/ 

D75;^U. 7 X^zk^y.^m-^lZi'l^ ±^^Tl^^J^^(Dm^ 

tt;^^±;^^f>-r. ilf«^A;^^M^b7c:«9 . m^i¥^(Dmm 

^iciOO^K^^olJRb. -^c7)^T-gSrSy:£bfCo 

[0119] ^t4«:^«t3^^<^S^®«tc: J: -5 B E TJ:tl5 
ffiajio. 5 — 8 Om^/g -tr^fe-s:! <t;0^i?^ bl\ J: 
!9»^ b< fl2-6 Om^/g. J: «9 ^ff ^ b < 1 0 — 
6 0m^/g. J:i9$biCjf^b<fi, 18-6 0m^/ 
g*5ffl{::fc^ tt05!)5J:i9jf^bv\ 0. 5m^/gJ:t? 

8 Om^/g c}:*:):^#</ce^^fe^(7:^sm;55?^</^ 

m^&^izM'r^^)]^:^m{z< v\ be Tit^a®?!^ 
mmi'^mmF lowsorbi 12300 ^mm b-r m 
:tb/co 

[0120] mi±mm^(Dmt7in 1 0^- 1 0 q c 

mOt>c7:)7)^^t^ bv\ it^b<{ll 0^—1 O'^'Qc 
ni. ct «9it^ b< it 1 0^—1 O^Q c mC7:)tC0;^^it^ b 
I ^ i&mirfi<DrmXi'im^TiZ:to\. ^XmmmcDi&T^^-i^ 
t<. ;^:7'^jJ h-t— ft^|g(;^^i:@:;^-t-^, i^lfiiTttw/^-S <Jr Jg. 

50 [0121] i$amMffil7L<59M^il. effi/^^l^^t^2 0 in 
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^2 Omm§lTfi^ 1 0 0 gCOSIl^g^^-ti:. mW^l^m. - :^ V^'y::^ V^'y) y-7^^^yyua^ 

Wik\Wik(omm.m.^m'^\^x'^\^\.fz,^ trvn-y 7« h^^i/i/^v. ^- (3, 4:r.;K^v/'>i^^n 

9g/cc-t:\ t^^mMm^'^O^^Q%i)m%\.^^. y ~T ^ y y^u ^jl^iy ^ > . 

ct t^^T^ b< Jl^^yl^^J^SaJ^^O. 4 — 0. 9g/cc y -T^ 7:7^0 tVw h h^>^v^>. N-:7rc::^yu 

T\ ;&>oEE^^{i4 0--7 0%>6Siff^bV\ '^izttf'^]^ — y -T ^ y y^u h V ^ h ^i^i^^ > . y ~ y }Vio 

. 5 — 0. 9 g / c c T\ TlJ^oJElg 10 :/'^:rn trVu h y 7< h^^v/^/^ v - :^ a n :7'u fcVi/ 

^(^4 5-6 5%;6W^H/^ /<:yu^^ft75^0. 9g/ y V^'y'yy l^m(Dy^ :y^^ti yzf ^) 1^ ^^M. y- 

c c X.^'k. mm^ii^Z 0%J:!9/h$</.^6 i^ST 7« ^ y ndrv^y^n trVu h y / h >69T ^ y 

h-^— {C^^, >'^y^^^££;ii5 0. 3g/ccctO/J-. EE y v- v-^d tVu^^ 5"/l-ix:x. h^rv-v^^ 

l^-/<^/^'^^^if5^m<l:?S'9> iBrmMTT-coi§ ^ y y'u h V y h^i^>^y>^. N- /3 r ^ 

\±^^^\tmx-h^^<^i-^^&t^ -y':f^&t(D^^^ 20 y :7'u tvu h y y N^iyv-^^-t^r^ y ^-^^-^-/T^y 

#:»l&*(^T-^::=-ffl®^ffi»;6U 0 — 3 0 (m 1 / 1 0 0 h <7)^;bDi{± 2 0 ~ 7 0 w t %:f5S$T 

mtmm^j:^)i^m^h^h. jisk5ioi-i97 [01251 \^-r—\z^m\i^rL^-^mm\\iwm:h^jSL 

8 {^ixM'^x.fz.m.xh^o xi/y.\±^mm.mmm^(Dm)mmi)^ v-r—mw^ i o oa 

[0123] 1 ikO e) (Dmrr-O^TX. SSPiC^^LO. 1 — 5fifig[S;6^^^t^ bl\ 0. lXK>^b 

afe'^cO^J^^fb/i^5 — 2 0 emu/g. ISfD^fk;^^ 4 30 ^ I fii^ttg/^^^SS tL-f. ^ X. K> ±^ 

^mM-r^^tx. mzmwrx(Dm%W'Ai<oi3':f ^ to i 2 ei \fmnwo:>mmzmj&^nf:i h-r—mm. 

[0124) h'f—izmM^^^mi±i^m^M<om^^ mm^»(D^mzmm^^timmm^ h-r-mm^^w 

yi^^^yiy9>:^yy'V >i^m. T^/uy ^yyi^:tj yy'V ^^^titc^^i^:^y' J^^Mm-r^m^^Mmm^ziTm 

t^^^m. xnr^ y yy>:^yy'v ^^^^mi^zx^mmmt 40 {zmm^^^o 

m^H^zti,(u^\^\.\ 0'j;tiiv y trvu h y-r y lo 1 2 7] :^mm(D b'r—(D^mm(Dmf^. s««t^g 

y>-7^Ta^/b^^^.^ h^^ h^y^-^ 4y (Drnj^^mm-r^^tx. h^—com^^^^xco^mi^ 

>^infc:Vuhy;^ (v>*:?^^:^^y^^^-r n>t^;^:7:t- h) <7:)?c^ft7)q#^ix. ifl!:;^; y y ;^iS/> 

^^-h. -Yyr/Dtvuhy (N-T^ y:3i^/U'-T^ y ^i:< fe^Npc7)c{3^ij-^p;5^x-^ ^ <t «b t(cii5(R:?$5&^ 

;<^y ^/u^N^ n7^;7.-7.n- h) ^^u>^-^^^-h. . -<::\ m^t^m^/j^hm^i^m^^ b^—'^mmL-fziy V 

y-fxiL V y y-f /u^^^.- y^a tVu ;^Ste^'t-^r ^(CJ: *9 it£-r>5®ft.^r>l& t r. 

hy ^ty^y-fyu^.^^.^ ^y^^o tvu^yy .y y y 50 t^X^h^ A-mJ^V-f—^znx^X X^WM\zm^^'^'& 
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[0 12 8] ^fz. imui~^m^i^t^ri^^n&(D^f-j: 
^^iv-^xA^x^^ vx:^^-{Si^m^'r^:^ =7 -m 

[0 12 91 ftff^^^ri^y hfiiSjfe^^^^ni-^Ti^g 

[0 13 0] ^fc. imm^=^^y hr-\B]m'r^^tiz^ 

[01311 ^%^±,:fi^h^ ];-:=:^>^^$tL. m^w^Ai 

[0 13 2] ^:Lx:^f(m(o^mM(Dmj&. ^^mmmco 
mm.^mm-t^^tx\ v-r 

^mm(D^mi,cxDmm(Dm^^m±x^ . mm^^v 

[0133] h-^-nj-mf^^mm.mmi^m^m.f^m^ 
's^m^m.^mMmcDJim^'^xi'f^.^ix^o 
[0134] ^mi^^mmi-x. 'i^mmmtzixiz^Am^ 

mm) . ps^^-^ mmyo-'ry^m) . t^v^^ 

[ 0 1 3 5 ] [a4 h-f—mmf^mMmcommmnm 
Els fwipffidi. iii6(cjEffi[i. m? izmmm^^ 
i-o 6 0 1 nmn(^:>m^m. e o 2 (R L 

1) . 6 0 3JiD— /u (RL 2) . 6 0 4{^n— (R 

LI) ±{zm^-:>\^-fzh'r-~(Dmmm. 602-1510 

—yu (RLl) (Dm^^'U. 6 0 2- 2(ln— yu (RL 

2) 6 0 5fio— yu (RLl) COm^UeO 
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(RLl) (Dm^ue 02-1 ^^umL-fzmmi^(D^^ 

ffiP. 6 0 7flcz— (RLl) coft^gfi 6 0 2 - 2 ^ 
APS}\-t"^7ti^)(?:>3ft$^#:<7:>i)f£An. 6 0 8flP— yU(RL 
1) <^f^^Sl56 0 2-2^*DllftL7'c||?\^fls:(7:)gKl±iP. 6 
0 9(lc3— (R L 2) 6 0 3^mmXi±^^mir^tz^. 
<DmMi^(D^^iAa ^ 6 1 Ofin— /I. (R L 2) 6 0 3 ^ 
MmXiXi^i^l.fzmMi^<Dm.ti^O^ 6 1 IJiD— yu^® 
(D;^y<^^yuVt(Dmxm^n2^1 Ommm^^ 612 

10 iia^yurp^trff^^^n^ N-^-fg^-efc^o ^sm^&n 
/)^hJWMi^^—yi- (RLl) 602- 1 mi(D:^mmu^^ 

t>SA^ix5o yt- (RLl) 6 0 2 - 1 <7:)||ft <?: n — 
yi-(RL2) 6 O 3 <Jr(Dm^e'^A/W;'Jir J: l^^ef^gTjS'igiSi 

D-yu (RLl) 6 0 2- 1 {::#fi-< i: 
^<^4^fi8;05c3— yu (R L 1 ) 6 0 2~ 2(OtEmiZ^XJ2: 
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(54) TONER AND ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart stable electrification property even for long-term use 
and to stabilize the image density by using a binder resin comprising at least a polyester resin, 
preparing the toner base body to show negative electrification property and using hydrophobic 
silica having positive electrification property as an external additive. 

SOLUTION: A binder resin and a coloring agent as the structural material of a toner, and other 
inner additives such as a charge controlling agent and a release agent added as required are 
uniformly mixed in a dry state in a premixing process. Then the mixture is melted and kneaded 
by heat to disperse the coloring agent and inner additives in the binder resin, cooled, pulverized 
and classified to obtain a toner base body consisting of color fine particles having a specified 
distribution of particle size. Then external additives are mixed to produce a toner. In this 
method, the binder resin is prepared at least from a polyester resin. The toner base body shows 
negative electrification property. Hydrophobic silica having positive electrification property is 
used for the external additive and the positive electrification silica is treated with an 
aminosilane, amino-modified silicone oil or the like. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 g.ipdl jpo,go jp/PAl /result/detail/main/wAAAUmaqHiDA41 2267337P1 .htnr 04/01 /1 3 



Searching PAJ 



2/2 ^— 



[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.goJp/PA1 /result/detail/main/wAAAUmaqHIDA41 2267337P1 .ht.: 04/01/1 3 



1/3 V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the toner with which it is the toner created by ******(ing) an external additive 
outside by toner parent which consists of binding resin, a charge control agent, and a coloring 
agent at least, and said binding resin consists of polyester resin at least, said toner parent shows 
negative electrification nature, and said external additive is characterized by consisting of a 

hydrophobic silica which has positive electrification nature at least. — 

[Claim 2] It is the toner with which it is the toner created by ******(ing) an external additive 
outside by toner parent which consists of binding resin, a charge control agent, and a coloring 
agent at least, and said binding resin consists of polyester resin at least, said toner parent shows 
negative electrification nature, and said external additive is characterized by consisting of a 
hydrophobic silica which has positive electrification nature at least, and a hydrophobic silica 
which has negative electrification nature. 

[Claim 3] It is the toner with which it is the toner created by ******(ing) an external additive 
outside by toner parent which consists of binding resin, a charge control agent, and a coloring 
agent at least, and said binding resin consists of polyester resin at least, said toner parent shows 
negative electrification nature, and it is characterized by consisting of a hydrophobic silica in 
which said external additive has positive electrification nature at least, and a non-subtlety 
particle which has a low electric resistance value. 

[Claim 4] claims 1~3 characterized by the amounts of electrifications of a toner being -0.5 — 
40microC/g — either — a toner of a publication. 

[Claim 5] claims 1-3 characterized by the amounts of electrifications of a toner which the 
amount of electrifications of a toner parent has -1 — 50microC/g, and comes to an external 
additive to said toner parent outside being -0.5 — 40microC/g — either — a toner of a 
publication. 

[Claim 6] claims 1-3 which a content in said silica impalpable powder of a component which has 
a poly dimethylsiloxane frame extracted with an organic solvent in hydrophobic silica impalpable 
powder becomes from silica impalpable powder which is less than [ 2.5wt% ] — a toner given in 
either. 

[Claim 7] A toner according to claim 3 which is the metallic-oxide impalpable powder with which 
said non-subtlety powder consists of at least one or more kinds in titanium oxide impalpable 
powder mean particle diameter of 0.02-2 micrometers and whose BET specific surface area by 
nitrogen adsorption are 0.1-100m2/g, and whose electrical resistivity is below 109-ohmcm, 
aluminum oxide impalpable powder, strontium-oxide impalpable powder, tin oxide impalpable 
powder, oxidation zirconia impalpable powder, magnesium-oxide impalpable powder, and indium 
oxide impalpable powder. 

[Claim 8] claims 1-3 which said anti-inorganic impalpable powder becomes from titanium oxide 
and/or oxidation silica impalpable powder by which surface coating processing was carried out 
with mixture of mean particle diameter of 0.02-2 micrometers, and tin-oxide-antimony of 1- 
200m2/[ of BET specific surface areas ] g by nitrogen adsorption — a toner given in either. 
[Claim 9] A toner containing a charge control agent which consists of one or more kinds in a 
metal salt of salicylic acid derivatives, a metal salt of a benzilic-acid derivative, and phenyl 
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borate quarternary ammonium salt according to claim 3. 

[Claim 10] claims 1-3 whose molecular weight distributions in GPC chromatogram of a toner are 
the configurations that have at least one molecular weight maximum peak to each field of 2x103 
to 3x104, and 4x104 to 7x105, and they have at least one molecular weight minimum peak to a 
field of 2x104 to 2x105 — a toner given in either. 

[Claim 1 1] Molecular weight distribution in GPC chromatogram of a toner to each field of 2x103 
to 3x104, and 4x104 to 7x105 at least one molecular weight maximum peak It is the configuration 
of having at least one molecular weight minimum peak to a field of 2x104 to 2x105. And if height 
of molecular weight distribution of the molecular weight maximum peak which exists height of 
molecular weight distribution of the molecular weight maximum peak which exists in a field of 
2x103 to 3x104 in Ha and a field of 4x104 to 7x105 is set to Hb claims 1-3 whose Hb/Ha is 
0.15-0.90 — a toner given in either. 

[Claim 12] Molecular weight distribution in GPC chromatogram of a toner to each field of 2x103 
to 3x104, and 4x104 to 7x105 at least one molecular weight maximum peak It is the configuration 
of having at least one molecular weight minimum peak to a field of 2x104 to 2x105. Height of 
molecular weight distribution of the molecular weight maximum peak which exists in a field of 
2x103 to 3x104 And Ha, claims 1-3 whose (Hb-La)/(Ha-La) is 0.08-0.5 when height of molecular 
weight distribution of Hb_and. said molecular weight minimum peak is set to La for height of 
molecular weight distribution of the molecular weight maximum peak which exists in a field of 
4x104 to 7x105 — a toner given in either. 

[Claim 13] claims 1-3 to which binding resin uses as a principal component polyester resin which 
has at least one molecular weight maximum peak to a field of 2x103 to 3x104, and has the 3x105 
or more amount components of macrorriolecules more than the 0,5 weight section to binding 
resin by molecular weight distribution in GPC chromatogram — a toner given in either. 
[Claim 14] the toner used for the contact-process nonmagnetic 1 component developing- 
negatives method which a toner is supplied by feed roller which becomes the development roll 
which consists of silicone resin at least from urethane resin, an elastic blade is contacted, a 
layer of a toner is formed on said development roll, and said developing roller and photo 
conductor are contacted, and is developed — it is — a claim — the electrophotography 
equipment characterized by to use the toner of a publication one to 13 either. 
[Claim 15] Multiple-times repeat activation of the primary imprint process of making the surface 
of an endless-like middle imprint object a toner image by which an electrostatic latent image 
formed on image support was developed contacting said image support, and making the surface 
of said middle imprint object imprinting said toner image is carried out An imprint system 
constituted so that a secondary imprint process of making imprint material carrying out the 
package imprint of the duplication imprint toner image formed in the surface of said middle 
imprint object of repeat activation of multiple times of this primary imprint process next might be 
performed is provided. Electrophotography equipment characterized by using a toner according 
to claim 1 to 13. 

[Claim 16] Electrophotography equipment which is equipped with the following, possesses a color 
image formation system which doubles a location and imprints a toner image of a different color 
on imprint material in piles, and is characterized by using a toner according to claim 1 to 13. 
Image support which each rotates at least Two or more movable image formation units which are 
equipped with a development means to have a toner with which colors differ, respectively, and 
form a toner image of a color different, respectively on said image support An image formation 
location which consists of a single exposure location and a single imprint location A mirror of an 
image formation unit group which has arranged said two or more image formation units in the 
shape of a circular ring, a migration means to rotate said whole image formation unit group in 
order that said single image formation location may carry out sequential migration of each of two 
or more of said image formation units, an exposure means to generate signal light, and a rotation 
of said image formation unit group which leads light of said exposure means to the center of 
rotation mostly in said exposure location 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner and 
electrophotography equipment which are used for a copying machine, a laser beam printer, a 
regular paper FAX, a color PPC, and a color laser beam printer and a color FAX. 
[0002] 

[Description of the Prior Art] In recent years, electrophotography equipment is shifting to a 
personal youth from the purpose of ofTice use, and the technology of realizing a miniaturization, a 
maintenance free-lancer, etc. is searched for. Therefore, conditions, like maintenance nature, 
such as recycle of a waste toner, is good, and there is little ozone exhaust air are needed. 
[0003] The copying machine of an electrophotography method and the printing process of a 
printer are explained. First, image support (a photo conductor is called below) is charged for 
image formation. There is a method charged in homogeneity in the photo conductor surface by 
the electrification method of the thing which uses the corona-electrical-charging machine used 
fronri the former as the electrification method, and the contact mold which aimed at reduction of 
an ozone yield in recent years, and pressed the conductive roller directly to the photo conductor 
etc. After charging a photo conductor, if it is a copying machine, light will be irradiated at a copy 
manuscript and the reflected light will be irradiated through a lens system at a photo conductor. 
Or if it is a printer, a picture signal will be formed in the light emitting diode and laser diode as 
the exposure light source, and a latent image will be formed in a photo conductor by ON-OFF of 
delivery and light. If a latent image (height of surface potential) is formed in a photo conductor, a 
photo conductor will be formed into a visible image with the toner (a diameter is 5 micrometers - 
about 1 5 micrometers) which is the coloring fine particles charged beforehand. A toner adheres 
to the photo conductor surface according to the height of the surface potential of a photo 
conductor, and is electrically imprinted by the copying paper. That is, the toner is beforehand 
charged in positive or negative, from the back of a copying paper, gives a polar charge opposite 
to toner polarity, and attracts it electrically. The thing which uses the corona discharge machine 
used from the former as the imprint method, and the imprint method which aimed at reduction of 
an ozone yield in recent years, and pressed the conductive roller directly to the photo conductor 
are put in practical use. At the time of an imprint, not all the toners on a photo conductor move 
to a copying paper, but a part remains on a photo conductor. This residual toner fails to be 
scratched by a cleaning blade etc. in the cleaning section, and turns into a waste toner. And the 
toner imprinted by the copying paper is fixed to paper by heat and the pressure at the 
production process of fixing. 

[0004] The toner for electrostatic-charge development used for the electrophotography method 
as everyone knows is constituted by addition components, such as a release agent, the coloring 
component which generally consists of a resinous principle, a pigment, or a color and a 
plasticizer, a charge control agent, and also if needed. It is used by nature or synthetic resin as a 
resinous principle, mixing independently or timely. 

[0005] And preliminary mixing of the above-mentioned additive is carried out at a suitable rate, 
heating kneading is carried out by thermofusion, and it pulverizes with an air-current type 
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collision board method, and a fines classification is carried out and a toner parent is completed. 
An external additive is ******(ed) outside to this toner parent after that, and a toner is 
completed. 

[0006] Although constituted from 1 component development by only the toner, 2 component 
developer is obtained by mixing with the carrier which consists of a toner and a magnetic 
particle. 

[0007] Moreover, in a color copying machine, a photo conductor is electrified in the corona 
discharge by the electrification charger, a photo conductor is irradiated by making the latent 
image of each color into a lightwave signal after that, an electrostatic latent image is formed, 
negatives are developed by the 1st color, for example, a yellow toner, and a latent image is 
developed. After that, electrification of a yellow toner is contacted at a photo conductor in the 
imprint material charged in reversed polarity, and the yellow toner image formed on the photo 
conductor is imprinted. After a photo conductor cleans the toner which remained at the time of 
an imprint, it is discharged, and it finishes the development of the 1st color toner, and an imprint. 

[0008] The method of piling up a repeat and the toner image of each color for the same 
actuation as a yellow toner on imprint material also to toners, such as a Magenta and cyanogen, 

after that, and forming a color image is taken. And aften-these^superimposedtoner: images rare.: _ - 

imprinted by a toner and the transfer paper charged in reversed polarity, it is fixed to them and a 
copy ends them. 

[0009] As this color image formation method, the toner image of each color is formed one by one 
on a single photo conductor. The imprint drum method which imprints in piles the toner image of 
each color by which is made to rotate the imprint material twisted around the imprint drum, and 
is made to counter this photo conductor repeatedly, and sequential formation is carried out 
there. The continuation pile method which arranges two or more image formation sections side 
by side, the imprint material conveyed by the belt is made to pass each image formation section, 
imprints the toner image of each color one by one, and piles up a color image is common. 
[0010] On the other hand, there is JP,1-250970,A as an example of the color picture formation 
equipment using a continuation imprint method. In this conventional example, the form with which 
four image formation stations where each included the photo conductor, the light-scanning 
means, etc. for the image forrhation of four colors were conveyed by the list and the belt passes 
the lower part of each photo conductor, and a color toner image piles up. 

[001 1] The method of the toner image on this middle imprint material being put in block finally in 
piles, and once moving each color toner image by which sequential formation is carried out on a 
photo conductor considering the toner image of a different color on imprint material as other 
methods of forming a color image in piles on middle imprint material, further again at a transfer 
paper is indicated by JP,2-212867,A. 
[0012] 

[Problem(s) to be Solved by the Invention] There is a hot calender roll fixing method which 
passes between the pressure fixing method which passes between the metal rolls of two or 
more, the ovenH^using method which passes the inside of the heating ambient atmosphere by the 
electrical heater, and a heating roller as the fixing method. Since the surface of a heating roller 
and the toner side on a copying paper ****** a hot calender roll fixing method, the thermal 
efficiency at the time of welding a toner image to a copying paper is good, and can be 
established quickly. However, by the hot calender roll fixing method, in order that a toner may 
****** in the state of heating melting on the heating roller surface, there are a lifting and a cone 
defect about the offset phenomenon which some toners adhere to the roller surface, adheres on 
a copying paper again, and soils an image. 

[0013] It is necessary to carry out color mixture of the color toner of three colors by the fixing 
image of the color toner which outputs especially a color picture. At this time, in the portion 
which lapped while dispersion of light arose in the toner image surface or the interior and the 
color tone of toner coloring matter original was spoiled, when the lack of fusion of a toner 
happened, light does not carry out incidence to a lower layer, but color reproduction nature falls. 
Therefore, it is a requirement to have a perfect melting property in a toner and to have 
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translucency which does not bar a color tone. By the increment in the presentation opportunity 
in a color, the light transmission nature in an OHP form is larger [ the necessity ] especially. 
[0014] However, in order to acquire this high translucency, the present condition is using the 
binding resin of the low softening degree of the Sharp melt. Therefore, in order very to be easy 
to produce offset and to prevent it, the heating roller surface is formed by fluororesin and the 
silicone rubber which are rich in the mold-release characteristic over a toner with thermal 
resistance, and the method of supplying liquids for offset prevention, such as a lot of silicone oil, 
to the surface further, and covering the roller surface with the thin film of a liquid is taken. By 
this method, by heating liquids, such as silicone oil, the excessive equipment for generating an 
odor and supplying a liquid is needed, and the device of a reproducing unit becomes complicated. 
Moreover, in order to prevent offset with sufficient stability, it is necessary to control supply of a 
liquid in a high precision, and a reproducing unit cannot but become expensive. Moreover, it must 
add so much, and although there is also the method of adding release agents, such as 
polypropylene and polyethylene, and raising offset-proof nature, in the binding resin of the 
above-mentioned Sharp melt, the dispersibility will fall remarkably, muddiness of a color will arise 
and color reproduction nature will fall. 

[0015] Moreover, in development, the unnecessary 1 component development of a complicated 
: agitator style and a toner- concentration controlling mechanism is occupying.the^fnainstream for.: : 
the miniaturization of equipment, and low cost-ized implementation. It is the configuration which 
an elastic blade etc. is contacted with a fixed pressure, forms the thin layer of a toner on 
elasticity or a rigid roller as the method, and is developed according to a photo conductor, 
contact, or non-contact. Therefore, when the binding resin of the low softening degree of the 
Sharp melt is used, not only the endurance of a toner falls, but the concentration nonuniformity 
and poor image imitation nature by the fall of electrification nature get worse, 
[0016] In order to control the amount of conveyances of the toner on the roller at the time of 
conveying the amount of supply of the toner supplied from a toner reservoir to up to a 
developing roller to a constant rate, the configuration which the feed roller of the shape of 
sponge which becomes with urethane resin etc, is contacted to a developing roller, and 
possesses it is taken. However, although a part for a developing-roller round is developed by 
high concentration when the amount of conveyances of the toner on a developing roller falls 
during long-term use or a poor black image is taken, although **** which can carry out 
constant-rate supply of the toner is in a developing roller by using this feed roller, by the 
subsequent image, the solid imitation nature to which concentration falls rapidly, without 
conveying a toner gets worse on a developing roller. Although a feed roller is an effective means 
in order to regulate the amount of conveyances of a toner to a constant rate in the first stage, it 
is considered to be the effect to which the charge-up phenomenon in which the so-called toner 
carries out fault electrification by friction with a toner was caused during long-term use, and the 
toner has adhered to the feed roller firmly in static electricity. This phenomenon is more notably 
generated under damp. 

[0017] Moreover, the mutual location of each color toner image in the case of forming a color 
image is made to agree by the imprint drum method by using an imprint drum, in order to double 
and pile up the location of the toner image of a different color, rotating this imprint drum at this 
speed to a photo conductor, and doubling the timing at the tip of an image further. However, with 
the above configurations, since it was necessary to twist a form around an imprint drum, it was 
required more than magnitude with the fixed path of an imprint drum, and the structure was very 
complicated, and since high degree of accuracy was required, equipment became large-scale and 
expensive. Moreover, since it was not able to twist around an imprint drum, forms with the strong 
waist, such as a postcard and pasteboard, were not able to be used. 

[0018] Although such an imprint drum was unnecessary on the other hand in order for what is 
necessary to be for the continuation imprint method to have the image formation location 
corresponding to the color number, and just to pass a form there one after another, two or more 
latent-image means forming, such as a laser beam study system for forming a latent image on a 
photo conductor by this method, was necessities corresponding to the number of colors, and 
structure was very complicated and expensive. Since there were two or more image formation 
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locations, it was difficult for a gap of a relative location gap of the image formation section of 
each color, the eccentricity of the axis of rotation, and the parallelism of each part etc. to 
influence a direct color gap, and to obtain high definition to stability further again. Alignment 
between each color of the latent image especially by latentHmage means forming needed to be 
performed correctly, and there was a trouble that a considerable device and a complicated 
configuration were required for the image exposure system which is latent-image means forming 
as shown also in JP,1 -250970 A 

[0019] Furthermore, in the example of JP,2-212867,A using middle imprint material, in order to 
form the toner image of each color on the same photo conductor, two or more development 
counters must be arranged around a single photo conductor, and the configuration of a photo 
conductor becomes large inevitably, and it has become the belt configuration which a photo 
conductor cannot deal with easily. Moreover, in matching adjustment with the property of a 
photo conductor being required if each development counter is exchanged at the time of a 
maintenance, since positioning between each development counter was required at the time of 
exchange of a photo conductor, the maintenance of each color development counter or a photo 
conductor was also difficult. 

[0020] However, when a middle imprint method does not need complicated optical system, and 
.»..^.^-.-.l^=:k^..^-canr.use-it also-^ form.-with the-strong waists, sueh^s-a-postcard. and. pasteboard,;-and-a^^. 

middle imprint belt is used, since it is flexible, it has the merit which enables the miniaturization 
of equipment itself compared with an imprint drum method and a continuation imprint method. 
[0021] Moreover, although it is an ideal that a toner is altogether imprinted at the time of an 
imprint, the imprint remainder arises in part. The so-called imprint effectiveness is not 100%, and, 
generally is about 75 - 90%. The toner of this imprint remainder fails to be scratched by a 
cleaning blade etc. at the production process of photo conductor cleaning, and turns into a 
vyaste toner. 

[0022] However, with the configuration which uses a middle imprint object, even if a toner will 
pass through at least 2 times or more of imprint production processes from a photo conductor 
from a middle imprint object to television paper further to a middle imprint object and has 85% of 
imprint effectiveness in the copying machine of the usual 1-time imprint, for example, imprint 
effectiveness falls even to 72% by two imprints. The toner of 56% and abbreviation one half must 
turn into a waste toner, and what is 75% of imprint effectiveness in a 1 more time imprint must 
make bigger cost rise of a toner, and capacity of a waste toner box, and, now, cannot perform 
the miniaturization of equipment As for the decline in imprint effectiveness, the increment and 
imprint omission of a ground fogging by that the fluidity of a toner changes during long-term 
continuous duty and change of frictional electrification nature are considered to be a factor. 
[0023] Moreover, in the case of color development, in order to pile up the toner image of four 
colors on a middle imprint object, a toner layer becomes thick, there is no toner layer, or 
differential pressure with a thin place tends to produce it. for this reason," which becomes a 
hole, without some images being imprinted by the condensation effect of a toner — inside — 
escaping — " — it is easy to generate a phenomenon. Furthermore, if the high material of the 
mold release effect of a toner is used for a middle imprint object in order to ensure cleaning at 
the time of getting television paper blocked, an inside omission will appear notably and will 
reduce the grace of an image remarkably. Furthermore, in an alphabetic character or Rhine, it is 
edge development and more toners become remarkable from a lifting and an extraction injury 
about condensation of a paste and the toners by pressurization. It appears more notably under 
highly humid hot environment especially. 

[0024] Moreover, it is the configuration which has the image formation unit group which has 
arranged two or more movable image formation units which form the toner image of a different 
color with the electrophotography equipment mentioned later in the shape of a circular ring, and 
the whole image formation unit rotates. It is the configuration in which exchange in every image 
formation unit and middle imprint unit is still more possible, if a life comes and it comes at an 
exchange stage, it can maintain easily by the exchange for every unit, and it becomes possible to 
obtain about the same maintenance nature as black and white also in an electrophotography 
color printer. However, in order for the toner within a development counter to be in the condition 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi.ejje 



04/01/13 



5/26 ^— V 



of always stirring since the image formation unit itself revolves around the sun, and to repeat the 
contact from a developing roller or a feed roller, and balking, it becomes easy to produce the 
damage and filming to a photo conductor, and initial fogging will be induced if the standup nature 
of electrification is bad in the early stages of development. Moreover, if the electrification nature 
of a toner falls during long^erm continuous duty, toner scattering will increase rapidly. 
[0025] A toner must be synthetically satisfied to the above-mentioned technical problem. 
[0026] While this invention can give the electrification nature stabilized during long-term use in 
the nonmagnetic 1 component developing-negatives method in view of the above-mentioned 
trouble and stabilizing image concentration, it aims at offering the toner and electrophotography 
equipment which can prevent the fall of poor imitation nature. 

[0027] Moreover, also in the oilless fixing method which does not carry out oil spreading, while it 
is compatible in high translucency and offset-proof nature, it aims at offering the toner and 
electrophotography equipment which can acquire the stability of image concentration. 
[0028] Moreover, it aims at being able to maintain electrification nature, being able to maintain a 
high poor image and a lowlands fogging, and offering a toner and electrophotography equipment 
also under highly humid and under damp. 

[0029] Moreover, the inside omission at the time of an imprint and spilling are prevented by the 
-. electrophotography^ method^ijsing.a.middle imprint object,-and it aims-at-o 
electrophotography equipment with which high imprint effectiveness is acquired. 
[0030] 

[Means for Solving the Problem] A configuration of a toner applied to this invention in view of 
the above-mentioned technical problem is a toner created by ******(ing) an external additive 
outside by toner parent which consists of binding resin, a charge control agent, and a coloring 
agent at least, said binding resin consists of polyester resin at least, said toner parent shows 
negative electrification nature, and said external additive is characterized by consisting of a 
hydrophobic silica which has positive electrification nature at least. 

[0031] Moreover, a configuration of a toner concerning this invention is a toner created by 
******(ing) an external additive outside by toner parent which consists of binding resin, a charge 
control agent, and a coloring agent at least, and it is characterized by for said binding t/esin to 
consist of a hydrophobic silica in which it becomes from polyester resin at least, and said toner 
parent shows negative electrification nature to, and said external additive has positive 
electrification nature at least, and a hydrophobic silica which has negative electrification nature. 
[0032] Moreover, a configuration of a toner concerning this invention is a toner created by 
******(ing) an external additive outside by toner parent which consists of binding resin, a charge 
control agent, and a coloring agent at least, and it is characterized by for said binding resin to 
consist of a hydrophobic silica in which it becomes from polyester resin at least, and said toner 
parent shows negative electrification nature to, and said external additive has positive 
electrification nature at least, and a non-subtlety particle which has a low electric-resistance 
value. 

[0033] Furthermore, the amounts of blowing off electrifications according [ a configuration of a 
toner concerning this invention ] to frictional electrification with iron powder of a toner are -0.5 
— 40microC/g. 

[0034] Furthermore, the amounts of blowing off electrifications by frictional electrification with 
iron powder of a toner with which the amount of blowing off electrifications by frictional 

electrification with iron powder of a toner parent has -1 50microC/g, and, as for a 

configuration of a toner concerning this invention, comes to ** an external additive to said toner 
parent outside are -0.5 — 40microC/g. 

[0035] Furthermore, a configuration of a toner concerning this invention is metallic-oxide 
impalpable powder with which said non-subtlety powder consists of at least one or more kinds in 
titanium oxide impalpable powder mean particle diameter of 0.02-2 micrometers and whose BET 
specific surface area by nitrogen adsorption are 0.1-1 00m2/g, and whose electrical resistivity is 
below 109-ohmcm, aluminum oxide impalpable powder, strontium-oxide impalpable powder, tin 
oxide impalpable powder, oxidation zirconia impalpable powder, magnesium-oxide impalpable 
powder, and indium oxide impalpable powder. 
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[0036] Furthermore, a configuration of a toner concerning this invention consists of titanium 
oxide and/or oxidation silica impalpable powder by which surface coating processing of said non- 
subtlety powder was carried out with mixture of mean particle diameter of 0.02-2 micrometers, 
and tin-oxide-antimony of 1-200m2/[ of BET specific surface areas ] g by nitrogen adsorption. 
[0037] Furthermore, a configuration of a toner concerning this invention contains a charge 
control agent which consists of one or more kinds in a metal salt of salicylic acid derivatives, a 
metal salt of a benzilic-acid derivative, and phenyl borate quarternary ammonium salt. 
[0038] Furthermore, a configuration of a toner concerning this invention is a configuration that 
molecular weight distribution in GPC chromatogram of a toner have at least one molecular 
weight maximum peak to each field of 2x103 to 3x104, and 4x104 to 7x105, and have at least one 
molecular weight minimum peak to a field of 2x104 to 2x105. 

[0039] Furthermore, molecular weight distribution in GPC chromatogram of a toner a 
configuration of a toner concerning this invention To each field of 2x103 to 3x104, and 4x104 to 
7x105, at least one molecular weight maximum peak It is the configuration of having at least one 
molecular weight minimum peak to a field of 2x104 to 2x105. And when height of molecular 
weight distribution of the molecular weight maximum peak which exists height of molecular 
weight distribution of the molecular weight maximum peak which exists in a field of 2x103 to 
:3xl04.in. Ha.and a.field.ot 4x104=to.7x.1 05 .is. set to Hb,.ldb/Ha Js.0.1 5-0.90,^-^- -^ ..^..^i...^^^^^ 
[0040] Furthermore, molecular weight distribution in GPC chromatogram of a toner a 
configuration of a toner concerning this invention To each field of 2x103 to 3x104, and 4x104 to 
7x105, at least one molecular weight maximum peak It is the configuration of having at least one 
molecular weight minimum peak to a field of 2x104 to 2x105. Height of molecular weight 
distribution of the molecular weight maximum peak which exists in a field of 2x103 to 3x104 And 
Ha, When height of molecular weight distribution of Mb and said molecular weight minimum peak 
is set to La for height of molecular weight distribution of the molecular weight maximum peak 
which exists in a field of 4x104 to 7x105, (Hb-La)/(Ha-La) is 0.08-0.5. 

[0041] Furthermore, binding resin is the molecular weight distribution in GPC chromatogram, and 
a configuration of a toner concerning this invention uses as a principal component polyester 
resin which has at least one molecular weight maximum peak to a field of 2x103 to 3x104, and 
has the 3x105 or more amount components of macromolecules more than the 0.5 weight section 
to binding resin. 
[0042] 

[Embodiment of the Invention] Homogeneity dry blending of the inner ** agents, such as binding 
resin which is the component of a toner, a coloring agent, and a charge control agent added if 
needed in addition to this, a release agent, carries out by preliminary mixing, and a toner is 
created by carrying out outside ****** processing in an external additive in this invention by the 
toner parent which is the coloring particle which carried out melting kneading with heat, 
distributed the coloring agent and the inner ** agent in binding resin, and was made into 
predetermined particle size distribution by grinding classification processing after cooling. 
[0043] In 1 component development, it is the configuration which elastic blades, such as rubber 
and metal, etc. are contacted with a fixed pressure, forms the thin layer of a toner on elasticity 
or a rigid developing roller, and is developed according to a photo conductor, contact, or non- 
contact. Therefore, the technical problem to which image concentration falls occurred at the 
time of long-term continuous duty. 

[0044] However, even if it carries out long— term continuous duty with the toner of this gestalt, it 
is stabilized and image concentration can be obtained. Furthermore, in order to control the 
amount of toner conveyances on the developing roller at the time of conveying the amount of 
supply of the toner supplied from a toner reservoir to up to a developing roller to a constant 
rate, the configuration which the feed roller of the shape of sponge which consists of urethane 
resin etc. is contacted to a developing roller, and possesses it is taken. This is an effective 
means in order to regulate the amount of conveyances of a toner to a constant rate. However, 
although a part for a developing-roller round is developed by high concentration when the 
amount of conveyances of the toner on a developing roller falls during long^erm continuous duty 
or a poor black image is taken, by the subsequent image, the solid imitation nature to which 
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concentration falls rapidly, without conveying a toner may get worse on a developing roller. When 
the amount of electrifications of the toner on a developing roller was measured by the suction 
type, it turned out that the amount of electrifications is falling greatly. Therefore, although the 
cure which increases the quantity of a charge control agent or a silica, and raises the amount of 
electrifications was tried, image concentration became the direction to which it falls more at 
reverse. It is because the amount of electrifications of the toner of the feed roller section will 
increase greatly if it furthermore pursues, that is, the amount of electrifications of a toner is not 
falling, the charge up of the fall of image concentration is carried out in the feed roller section 
before a developing roller is supplied and the serviceability from a feed roller to a developing 
roller declined. However, if a material presentation is changed so that electrification of a toner 
may be lowered, toner scattering of the development counter circumference will increase. 
Therefore, the configuration which can secure image concentration is needed, preventing 
scattering of a toner. 

[0045] Then, it found out further that it was solvable by using it combining the configuration 
which combines the hydrophobic silica of positive electrification nature, or the hydrophobic silica 
of positive electrification nature and the hydrophobic silica of negative electrification nature for 
the external additive ******(ed) outside as negative electrification nature in a toner parent on 
-^the^surface of Eerilla frutescens.XL)xBritton var. crispa^CThunb.X DeGne.,.;an<i=the^hydrophobic--^ = ^ 
silica of positive electrification nature and the non-subtlety powder which has a low electric 
resistance value. This becomes possible [ suppressing toner scattering by containing a toner 
parent and the external additive of reverse electrification nature ] while suppressing fault 
electrification of the toner in a feed roller with the non-subtlety powder which has a positive 
electrification nature silica or a low electric resistance value. Furthermore the image 
concentration at the time of continuous duty can be stabilized, and poor imitation nature will also 
become good. 

[0046] A positive electrification nature silica is processed by the amino silane, amino 
denaturation silicone oil, and epoxy denaturation silicone oil. In order to raise hydrophobic 
processing furthermore, it is desirable to process by hexamethyldisilazane, 
dimethyldichlorosilane, and other silicone oil. For example, it is desirable to process by at least 
one or more kinds in dimethyl silicone oil, methylphenyl silicone oil, and alkyi denaturation 
silicone oil. 

[0047] Moreover, as a silane coupling processing agent, there are dimethyldichlorosilane, a 
trimethyl KURORU silane, an allyl compound dimethyl KURORU silane,' hexamethyldisilazane, an 
allyl compound phenyl dichloro silane, a benzyl methyl KURORU silane, vinyltriethoxysilane, 
gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, a divinyl KURORU silane, a 
dimethyl vinyl KURORU silane, etc. Silane coupling agent processing is processed by the wet 
method which carries out the dropping reaction of the dry type processing to which the silane 
coupling agent which evaporated pulverized coal to what was made into the shape of a cloud by 
stirring etc. is made to react, or the silane coupling agent which distributed pulverized coal in the 
solvent. 

[0048] That by which the negative electrification nature silica was processed by silicone oil, such 
as dimethyl silicone oil, methylphenyl silicone oil, fluorine denaturation silicone oil, and alkyI 
denaturation silicone oil, is used suitably. 

[0049] In the positive electrification nature silica and the negative electrification silica which 
were processed by silicone oil at this time The silica impalpable powder whose content in the 
silica of the component which has the poly dimethylsiloxane frame extracted with an organic 
solvent is less than [ 2.5wt% ] is used, By using the toner whose content of the component 
which has the poly dimethylsiloxane frame extracted with the organic solvent in the toner which 
has the silica furthermore processed or covered with silicone oil is less than [ 0.09wt% ] It 
becomes possible to be compatible in various toner fine-particles properties and a development 
property. 

[0050] The component which has the frame of poly dimethylsiloxane is the main frame which the 
material of a silicone oil system has, and the structure expression is shown in a chemical formula 
(** 1). 
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[0051] 
[Formula 1] 
CH3 



( -S i -□- )n 

I 

CH3 

(ntti JU-tcD5l!!S) 

[0052] A silica is a silica called the so-called dry process or the fumed silica generated by vapor 
phase oxidation of a silicon halogenated compound. The silanol group which exists in the surface 
is processed and covered with the material of a silane coupling agent or a silicone oil system, 
and moisture resistance is raised. Especially, hydrophobicity improves by processing of the 
material of a silicone oij system, and endurance and moisture resistance improve more. 
"Moreoverrit is the material which can also control filming to a photo conductor or an imprint 
object 

[0053] In the organic photo conductor, the surface was made to distribute charge transportation 
agents, such as a stilbene, and a hydrazone, a triphenylamine system compound, to 
polycarbonate resin, and this is applied to about 15-25 micrometers of thickness. However, if it 
was original, though it was the material which filming cannot carry out easily, in the toner which 
used the silica which was processed and was covered with the material of a silicone oil system, 
the phenomenon which filming to a photo conductor generates appeared. 

[0054] Since this has strong compatibility to what has a resin film like the polycarbonate resin 
currently used for an organic photo conductor, it is considered that filming to a photo conductor, 
occurred and filming to an imprint roller and a middle imprint object occurred further with the 
toner which used the silica which was processed and was covered with the material of a silicone 
oil system. When having processed the material of a silicone oil system to a silica, and this factor 
was pursued and it processed [ it did not react and adhere altogether at a silica but ] for 
example, by dimethyl silicone oil in a silica, the residual component of that dimethyl silicone oil 
remained, and it has become clear that the effect whose amount of survival of this has induced 
filming to a photo conductor etc. was large. If the fluidity of a toner improves, a load will become 
easy to be applied to the cleaning nature of the residual toner at the time of the imprint on a 
photo conductor, and filming to a photo conductor and a middle imprint object will serve as a 
configuration which is easier to generate. Therefore, it becomes possible to suppress generating 
of filming and to satisfy development nature and endurance by adding the silica which made 
residue of a component which has the frame of poly dimethyl si loxane below the constant rate to 
a toner parent. 

[0055] Without barring the welding between toners at the time of fixing by use of a silica with 
little residue of a component which furthermore has the frame of poly dimethylsiloxane, it 
becomes possible to fuse the toner surface flat and smooth, and barring translucency and 
glossiness is lost. It becomes possible to satisfy high translucency and offset-proof nature to 
use it combining kneading processing of this configuration. 

[0056] Moreover, by the development method which homogeneity is made to regulate and carry 
out frictional electrification of the thin layer of a toner with the rigid body or an elastic blade on 
a development roll, and develops an electrostatic latent image, a development sleeve and a blade 
are made to pollute, nonuniformity arises in the stratification of a toner, and an image defect may 
be caused. It can prevent becoming easy to produce a muscle on a developing roller at a toner 
layer by contamination of the feed roller which the residual component furthermore becomes 
with urethane resin. 

[0057] However, by using a silica with little residue of a component which has the frame of poly 
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dimethylsiloxane, the nonuniformity and the muscle of the stratification on a development sleeve 
could be suppressed, and it found out that it enabled fogging at the time of development, and the 
concentration fall at the time of long-term continuous duty to protect further. 
[0058] In order to make below into a constant rate the amount of residuals of the component 
which has the frame of poly dimethylsiloxane, residue of a component which has the frame of 
unreacted poly dimethylsiloxane decreases by raising reactivity by the reactant high dimethyl 
silicone oil which gave the silanol group to both ends. Moreover, although it is possible to remove 
residue by processing within the method of washing with the solvent after processing of the 
material of a silicone oil system, the method of flying a low-boiling point component with heat, 
such as a hot blast blow, and the thermostat etc., limitation will not be carried out if the amount 
of residuals of the component which has the frame of poly dimethylsiloxane can be made below 
into a constant rate. 

[0059] Processing has the method of mixing silica impalpable powder and the material of a 
silicone oil system with mixers, such as a Henschel mixer, the method of removing and creating a 
solvent, after making the method and solvent which spray the material of a silicone oil system to 
a silica dissolve or distribute the material of a silicone oil system and mixing with silica 
impalpable powder, etc. It is desirable that 0.1-8 weight section combination of the material of a 

silicone oil system is-carried out to the silica 100 weight. section.:. --^^ „ 

[0060] The measuring method of the amount of residual components is shown. Silica powder is 
weighed precisely (1g-2g). And centrifugal separation of the solvent which is easy to melt poly 
dimethylsiloxane, for example, the chloroform, is added and carried out. Since it is hard to 
precipitate at this time, it carries out by high rotation (for example, 20000 rotations). And it 
extracts top ending and this is repeated several times. Evaporation desiccation of the chloroform 
is carried out (it is ventilation desiccation at a room temperature). Heavy chloroform (it is 1ml 
about CDCL3) is added, it measures in 1 H-NMR, and poly dimethylsiloxane is identified. H of Si- 
CH3 of poly dimethylsiloxane has a chemical shift near 0.5 ppm. This is a peak very 
characteristic of H of the methyl group linking directly to Si, is a mark peak location and can be 
rightly distinguished from the organic substance with other chemical structures. 
[0061] When carrying out a quantum, 1 micro of internal standards I is added in the case of the 
heavy chloroform addition under said qualitative procedure (the NMR peak of an internal 
standard is simple and it does not lap with the peak of a sample as much as possible, and vapor 
pressure is high, concentration after addition cannot change easily, and there is DMF). 
[0062] A quantum is carried out with an integral value after 1 H-NMR measurement, this time — 
the phase contrast with an internal standard — heavy chloroform 1ml — the mole ratio of inner 
poly dimethylsiloxane is computed and weight conversion are carried out. The content of poly 
dimethylsiloxane is calculated from the amount of the silica powder extracted first. 
[0063] It is possible to carry out the quantum of the poly dimethylsiloxane to about 10 ppm by 
the above-mentioned method. As a method of identification, 13 C-NMR, 29 Si-NMR, etc. are in 
others. 

[0064] Moreover, it analyzes like [ in toner powder ] the case of said silica powder. First, output 
is adjusted in accordance with the compounding ratio of the silica in toner powder. For example, 
if the loadings of silica powder are 0.1 wt(s)%, a toner (50-1 OOg) will be extracted. This is removed 
when paramagnetism metals (Fe, nickel, etc.) are contained in the toner. There is separating only 
a part for the amount of macromolecules by GPC settle a difficulty hydrate by carrying out as a 
method etc. Said sample is analyzed by the same technique as the above-mentioned. It becomes 
possible to quantify by the above. 

[0065] At this time, the BET specific surface area according [ a silica ] to nitrogen adsorption 
****** the hydrophobic silica of 30-350m2/g outside to a toner parent. It is desirable 50- 
300m2/g and that a more desirable specific surface area is in the range of 80-250m2/g still 
more preferably. If specific surface area becomes smaller than 30m2/g, the fluidity of a toner will 
not improve but conservation stability will fall. If specific surface area becomes larger than 
350m2/g, condensation of a silica will get worse and uniform outside ****** will become difficult 
a hydrophobic silica — the toner parent particle 100 weight section — hitting — 0.1 - 5 weight 
section — 0.2-3 weight section combination is carried out preferably. In being smaller than the 
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0.1 weight section, the fluidity of a toner does not improve, but in being larger than 5 weight 
sections, a suspension silica increases, and the inside of a plane is polluted. 
[0066] Moreover, as for the mixed ratio of a positive electrification nature silica and a negative 
electrification nature silica, mixing at a rate of 100:0-55:45 is desirable. It is 90:10-65:35 
preferably [ it is more desirable and ] to 95:5-60:40, and a pan. If the rate of a negative 
electrification nature silica exceeds 45, fault electrification will become intense and poor 
imitation nature will get worse. 

[0067] The amount of electrifications of a silica is measured by the blowing off method of 
frictional electrification with the ferrite carrier of a non coat. Under the environment of 25- 
degree-C45%RH, carrier 50g and silica 0.1 g were mixed in the 100ml polyethylene container, by 
vertical rotation, at the rate of lOOrpm, 5 min, after carrying out 30min stirring, 0.3g was 
extracted and 60sec blow was carried out with 0.2kg/cm2 of nitrogen gas. 
[0068] In a positive electrification nature silica, it is desirable that 5min value is [ the value of 
30min ] +50-+400microC/g in +100-+800microC/g, The silica to which the amount of 
electrifications in 30min is maintaining 40% or more of the amount of electrifications in 5min is 
desirable. When a decreasing rate is large, change of the amount of electrifications of a under 
[ long^erm continuous duty ] is large, and it becomes impossible to maintain a fixed image. 
_ [0069]:In a. negative-electrification nature silica, it is desirable.that- 5nnin: value iS: [-the. values. of.-.*.. 

30min ] -50 — 400microC/g in -100 800microC/g. By the silica of the high amount of 

electrifications, a function can be demonstrated with a little addition. 

[0070] A property is stabilized more by adding the metallic-oxide impalpable powder which 
consists of at least one or more kinds in the titanium oxide impalpable powder the mean particle 
diameter of 0.02-2 micrometers and whose BET specific surface area by nitrogen adsorption are 
0.1— 100m2/g as non-subtlety powder which furthermore has. a low electric resistance value, and 
whose electrical resistivity is below 109-ohmcm, aluminum oxide impalpable powder, strontium- 
oxide impalpable powder, tin oxide impalpable powder, oxidation zirconia impalpable powder, 
magnesium-oxide impalpable powder, and indium oxide impalpable powder outside. For the mean 
particle diameter of 0.02-0.8 micrometers, and the BET specific surface area by nitrogen 
adsorption, 1.0-85m2/g, and the mean particle diameter of 0.02-0.1 micrometers and the BET 
specific surface area by nitrogen adsorption are [ 8-85m2/g, and the mean particle diameter of 
0.02-0.06 micrometers and the BET specific surface area by nitrogen adsorption ] 10-85m2/g 
still more preferably still more preferably more preferably. 

[0071] Fault electrification of the frictional electrification of a toner and a feed roller is carried 
out during continuation long^erm use, it makes it improve that the fall of the amount of toner 
conveyances on a developing roller and poor imitation nature get worse, and the effect that the 
fault electrification is prevented and high image concentration and poor imitation nature can be 
maintained is acquired. In the feed roller which used especially urethane resin, it acts more 
effectively. 

[0072] Furthermore imprint nature is improved, ** can prevent fault electrification at the time of 
the continuous duty under damp, and an effect is acquired by maintenance of image 
concentration. 

[0073] When the BET specific surface area according [ mean particle diameter ] from 0.02 
micrometers to smallness and nitrogen adsorption becomes larger than 100m2/g, coherent is 
strong, homogeneity distribution at the time of outside ****** cannot be performed, and the 
above-mentioned effect does not demonstrate. If electrical resistivity becomes larger than 109- 
ohmcm, the above-mentioned effect will fall. If the BET specific surface area according [ mean 
particle diameter ] from 2 micrometers to size and nitrogen adsorption becomes smaller than 
0.1m2/g, balking from a toner parent will become severe, and will affect endurance, and the 
damage to a photo conductor will become large. 

[0074] Furthermore, by adding the metallic-oxide impalpable powder which consists of the 
titanium oxide and/or oxidation silica impalpable powder by which surface coating processing was 
carried out with the mixture of the tin-oxide-antimony of 1-200m2/[ of BET specific surface 
areas ] g by nitrogen adsorption Since fault electrification of the frictional electrification of a 
toner and a feed roller is carried out during continuation long-term use and the fall of the 
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amount of conveyances on the developing roller of a toner and poor imitation nature get worse, 
the effect that the fault electrification can be prevented, image concentration can be maintained, 
and poor imitation nature can be improved is acquired. In the feed roller which used especially 
urethane resin, it acts more effectively. By carrying out hydrophobing processing, ground fogging 
under highly humid can decrease more in silicone oil. 

[0075] When larger than 200m2/g, mixed processing cannot carry out to homogeneity, but in 
being smaller than 1m2/g, the desorption from a toner increases and it falls the endurance of a 
toner. 

[0076] It is desirable that the amount of electrifications of a toner parent has -1 50microC/g. 

If the amount of electrifications of a toner parent becomes smaller than -1 microC/g, ground 
fogging will increase. If the amount of electrifications of a toner parent becomes larger than - 
50microC/g, the fall of image concentration will occur. 

[0077] It is desirable that the amounts of electrifications of the toner which furthermore comes 

to ** an external additive to a toner parent outside are -0.5 40microC/g. If the amount of 

electrifications of a toner becomes smaller than -0.5microC/g, development nature will fall and 
fogging will increase. If the amount of electrifications of a toner becomes larger than ~ 
40microC/g, image concentration will fall and poor imitation nature will get worse. 
. [0078]^Moreover, itJs desirable^tbat^the amount , of electrifications af a toner is-smaller==tharKthe.w 
amount of electrifications of a toner parent. When the fluidity of a toner falls during long-term 
use, the amount of conveyances of the toner on a developing roller increases, and resolution 
falls. While the amount of electrifications can be maintained because the amount of 
electrifications of a toner makes the toner parent high at this time,, and being able to prevent the 
fall of resolution, the effect that poor imitation nature is also maintainable is acquired. 
[0079] The amount of electrifications is measured by the blowing off method of frictional 
electrification with the ferrite carrier of a non coat. Under the environment of 25-degree-'C45% 
RH, carrier 97g and toner 3g were mixed in the 100ml polyethylene container, by vertical 
rotation, at the rate of lOOrpm, 5 min, after carrying out 30min stirring, 0.3g was extracted and 
60sec blow was carried out with 0.2kg/cm2 of nitrogen gas. Furthermore digital high definition, 
high coloring repeatability colorization, and to be able to aim at coexistence of high translucency 
and offset-proof nature without using the oil for offset prevention for a fixing roller further for 
the miniaturization of a device are desired, and it is necessary to aim at development nature and 
coexistence. 

[0080] In the conventional color toner, in order to secure translucency, the narrow melt sharply 
binding resin of molecular weight distribution with few amount components of macromolecules 
was used. Although translucency is securable with this configuration, since offset arises, it is 
necessary to apply oil to a fixing roller, and is the structure which is easy to pollute a thing with 
the weak endurance of resin, and a short life, and that of a specie shipment roller, or a blade and 
a feed roller. 

[0081] Then, the toner configuration which high translucency can be secured, fixing oil is not 
needed, but ^ can also prevent offset, does not pollute a roller etc. with providing the amount 
component of macromolecules which has specific sharp distribution, but can attain 
reinforcement by it was created 

[0082] The configuration the molecular weight distribution in the GPC chromatogram of a toner 
specifically have at least one molecular weight maximum peak to each field of 2x103 to 3x104 
and 4x104 to 7x105, and have at least one molecular weight minimum peak to the field of 2x104 
to 2x105 is desirable. 

[0083] When the height of the molecular weight distribution of the molecular weight maximum 
peak which exists the height of the molecular weight distribution of the molecular weight 
maximum peak which exists in the field of further 2x103 to 3x104 in Ha and the field of 4x104 to 
7x105 is set to Hb, it is desirable that Hb/Ha is 0.15-0.90. 

[0084] When the height of the molecular weight distribution of the molecular weight minimum 
peak is furthermore set to La, it is desirable that (Hb-La)/(Ha-La) is 0.08-0.5. 
[0085] If the molecular weight maximum peak of the molecular weight distribution of the toner 
which it has in a low-molecular-weight side becomes smaller than 2x103, the welding of a 
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developing roller or the toner to a blade will increase, and endurance will get worse. Moreover, 
the dispersibility of the inner "^"^ agent in binding resin falls, and increase of ground fogging is 
caused. If it becomes larger than 3x104, fixable will get worse and translucency will fall. 
[0086] If the molecular weight maximum peak of the molecular weight distribution of the toner 
which it has in the amount side of macromolecules becomes smaller than 4x104, offset-proof 
nature will fall and conservation stability will get worse. Moreover, the welding of the toner to a 
developing roller, a feed roller, and a blade increases, and endurance gets worse. If it becomes 
larger than 7x105, a grindability will fall and decline in productive efficiency will be caused. 
[0087] If the molecular weight minimum peak value becomes smaller than 2x104, the fall of the 
dispersibility at the time of kneading will be caused, and the increment in ground fogging and the 
fall of endurance will be caused. If it becomes larger than 2x105, fixable will get worse and 
translucency will fall. 

[0088] Moreover, if Hb/Ha becomes smaller than 0.15, offset-proof nature will get worse and 
conservation stability will also fall. Endurance also gets worse. If it becomes larger than 0.9, a 
grindability will get worse, productivity falls, and it leads to a cost rise. Moreover, if (Hb-La)/(Ha- 
La) becomes smaller than 0.08, the endurance at the time of development will fall, and filming to 
a development sleeve or a photo conductor will be promoted. If it becomes larger than 0.5, 
zfixable^will .fall .and. translucency wilLalso -get. worse---:-:^---.^^^.: . . . _: ... .^^^kz^.:^^.... — — 
[0089] moreover, the molecular weight distribution of the polyester of the binding resin which is 
the principal component of a toner component — 2x103 to 3x104 — it is desirable to have NO 
field NI few NAKUTOMO 1 TSUNO molecular weight maximum PIKUWO ** Si and a 3x105 or 
more-cutlet ultrahigh-molecular-weight component more than the 0.5 weight sections to binding 
resin. 

[0090] It becomes possible to become possible to improve more dispersibility, such as a pigment 
charge control agent which inner-**, and to prevent improvement in a life, and an image 
concentration fall by an ultrahigh-molecular-weight component's carrying out molecule cutting 
according to the shearing force received at the time of kneading by this configuration, and 
setting the molecular weight of a toner as the above-mentioned range, -izing of the super- 
macromolecule component which furthermore checks high translucency can be carried out [ low 
molecular weight ], and while high translucency is securable, offset can be prevented by the low- 
molecular^weight-ized super-macromolecule component 

[0091] It becomes possible to discover the property which is not in the former by the 
configuration of the above-mentioned polyester resin, and the configuration of a toner. 
[0092] The high translucency and offset-proof nature of a color toner can be reconciled by fixing 
which does not use oil. That is, according to the strong compression shearing force more than 
before, an ultrahigh-molecular-weight component is low-moleculai^weight-ized, high 
translucency discovers the binding resin which gave the ultrahigh-molecular-weight component 
which is not in the former by that cause, and offset-proof nature can also be further satisfied by 
existence of this low-molecular-weight-ized ultrahigh-moleculai^weight component. Moreover, 
since it has an ultrahigh-molecular-weight component and high shearing force is applied at the 
time of kneading, it becomes possible to distribute homogeneity of a coloring agent more, 
translucency improves more, and a raise in long lasting durability, high definition, and high 
coloring repeatability are acquired. 

[0093] The polyester resin from which the binding resin used suitable for this gestalt is obtained 
according to a polycondensation with carboxylic-acid components, such as an alcoholic 
component, a carboxylic acid, carboxylate, and a carboxylic anhydride, is used suitably. 
[0094] As a divalent carboxylic acid or low-grade alkyi ester, aromatic series dibasic acids, such 
as aliphatic series partial saturation dibasic acids, such as aliphatic series dibasic acids, such as 
a malonic acid, a succinic acid, a glutaric acid, an adipic acid, and hexahydro phthalic anhydride, a 
maleic acid, a maleic anhydride, a fumaric acid, an itaconic acid, and a citraconic acid, and 
phthalic anhydride, a phthalic acid, a terephthalic acid, and isophthalic acid, and these methyl 
ester, ethyl ester, etc. can be illustrated. In this, aromatic series dibasic acids and those low- 
grade alkyI ester, such as a phthalic acid, a terephthalic acid, and isophthalic acid, are desirable. 
[0095] As a carboxylic-acid component more than trivalent, 1 ,2,4-benzenetricarboxylic acid, 1 , 2, 
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5-benzene tricarboxylic acid, 1 and 2, 4-cyclohexane tricarboxylic acid, 2, 5, 7-naphthalene 
tricarboxylic acid, 1 and 2, 4-naphthalene tricarboxylic acid, 1, 2. 4-butane tricarboxylic acid, 1 
and 2, 5-hexa tricarboxylic acid, 1 , a 3-dicarboxyl 2-MECHIRU 2-methylene KARUBOKI propane, 
Tetrapod (methylene carboxyl) methane, 1, 2 and 7, 8-octane tetracarboxylic acid, pyromellitic 
acid, en pole trimer acids and these acid anhydrides, alkyi (carbon numbers 1-12) ester, etc. are 
mentioned. 

[0096] as dihydric alcohol — diols, such as ethylene glycol, 1, 2-propylene glycol, 1, 3-propylene 
glycol, 1, 3-butylene glycol, 1, 4-butylene glycol, 1,6-hexanediol, neopentyl glycol, a diethylene 
glycol, dipropylene glycol, the bisphenol A ethyleneoxide addition product, and the bisphenol A 
propylene oxide addition product, — it can be prodigal and triol, such as a serine, trimethylol 
propane, and trimethylolethane, and those mixture can be illustrated, [n this, neopentyl glycol, a 
TOCHIMECHI roll propane, the bisphenol A ethyleneoxide addition product, and the bisphenol A 
propylene oxide addition product are desirable. 

[0097] As an alcoholic component more than trivalent, they are a sorbitol, 1, 2 and 3, 6-hexane 
tetrol, 1, 4-sorbitan, pentaerythritol, dipentaerythritol, tripentaerythritol, 1 and 2, 4-butane triol, 1 
and 2, 5-pentanetriol, glycerol, isobutane triol, and 2-methyl. -1,2, 4-butane triol, 
trimethylolethane, trimethylol propane, 1 and 3, 5-trihydroxy methylbenzene, etc. are mentioned. 
[0098]-Rurthermore,-the^polyester. resin obtained.hereJs-made-to. reaet-with-^n-isocyanate- . 
compound, and a high property is acquired more by using as urethane denaturation polyester. 
Urethane denaturation polyester resin is a material which functions offset-proof nature 
effectively as high viscoelasticity. However, in case this is used as a color toner, the smooth 
nature of a fixing image deteriorates with the high viscoelasticity, and it is hard coming to obtain 
high transparency. If the mol equivalent of an isocyanate compound is reduced in order to 
acquire transparency, ofFset-proof nature will fall. Therefore, coexistence of high translucency 
and offset-proof nature can be aimed at by using it combining kneading processing of this 
configuration. 

[0099] As an isocyanate compound used, hexamethylene di-isocyanate, isophorone diisocyanate, 
tolylene diisocyanate, diphenylmethane diisocyanate, xylylene diisocyanate, tetramethyl xylylene 
diisocyanate, etc. are mentioned. 

[0100] Urethane denaturation polyester resin is set in temperature of 50-150 degrees C, the 
poly isocyanate is put in block or divided into the solution containing polyester resin 
independence or polyester resin, and it supplies it to it, and is obtained by making it react at this 
temperature for several hours. 

[0101] The amount of the isocyanate compound used has the desirable 0.3-0.99-mol equivalent 
per one mol equivalent of hydroxyl groups of the polyester resin before urethane denaturation. 
The 0.5-0.95-mol equivalent is more preferably desirable. When it comes to less than 0.3, offset- 
proof nature falls. If it becomes larger than 0.99, it may become remarkable viscosity going up 
stirring difficult. 

[0102] A polymerization can use a well-known polycondensation, solution polycondensation, etc. 
A good toner can be obtained without spoiling the color of the color material of vinyl chloride- 
proof mat nature or a color toner by this. 

[0103] As for the operating rate of a multiple-valued carboxylic acid and polyhydric alcohol, 0.8- 
1.4 are usually common at a rate (OH/COOH) of the number of hydroxyl groups to the number 
of carboxyl groups. 

[0104] Moreover, as for the acid number of polyester resin, 1-100 are desirable. It is 1-30 more 
preferably. If smaller than 1, the dispersibility of inner agents, such as a wax, and a charge 
control agent, a pigment, will fall. If it becomes larger than 100, moisture resistance will fall. 
[0105] The molecular weight of resin is the value measured by GPC (gel permeation 
chromatography) which makes a correlation sample several sorts of mono dispersion polystyrene. 
That is, it is the value which poured in lOmg of tetrahydrofuran sample solutions of 
concentration 0.5 g/dl, and measured them by sample weight to a sink and this by the rate of 
flow Iml/m by using a tetrahydrofuran as a solvent in the temperature of 25 degrees C. 
Measuring conditions are conditions included within limits from which the logarithm and the 
number of counts of molecular weight in the calibration curve from which the molecular weight 
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distribution of an object sample is acquired by several sorts of mono dispersion polystyrene 
standard samples serve as a straight line. 

[0106] The softening temperature of binding resin moreover, with the flow tester (CFT500) of 
Shimadzu 1cm3 It is 20kg/cm2 by the plunger, heating a sample by part for programming rate/of 
6 degrees C. Give a load and it extrudes from a nozzle with a diameter of 1 mm. From the relation 
between the amount of descent of this plunger, and the temperature up temperature 
characteristic, when the height of that characteristic ray was set to h, temperature when 
softening temperature (Tm) and carrying out outflow initiation of the temperature over h/2 when 
extruding was made into outflow initiation temperature (Ti). 

[0107] Moreover, when the glass transition point of resin carries out the temperature up of the 
sample cooled to the room temperature by part for 1 0-degree-C/in temperature fall speed by 
part for programming rate/of 1 0 degrees C and measures the heat history after it having carried 
out the temperature up to 100 degrees C and leaving it for 3 minutes at the temperature using a 
differential scanning calorimeter, it says the temperature of an intersection with the tangent 
which shows the maximum inclination of a before [ from the start portions of the production of 
the base line below a glass transition point, and a peak / the top-most vertices 
[0108] Differential calorimetric analysis meter DSC-50 of Shimadzu were used for the melting 
^-point of the -endothermic-peak by DSG.^ The temperature up was- carried .out -tO-200-degree3.-G -by-i. 
5 degrees C / min, the temperature up was carried out by after [ neglect ] 5 degrees C /. and 
min for 15 minutes after quenching to 10 degrees C of incubation for 5 minutes, and it asked 
from the endothermic (fusion) peak. The amount of samples supplied to a eel was set to . 
10mg**2mg. 

[0109] Moreover, in this gestalt, a charge control agent is blended with binding resin for the 
purpose of charge control of a toner. As a desirable material, the metal salt of salicylic acid 
derivatives, the metal salt of a benzilic-acid derivative, and phenyl borate quarternary ammonium 
salt are used suitably. Zinc, nickel, copper, and chromium are suitable for a metal. 0.5 - 5 weight 
section of an addition is desirable to the binding resin 100 weight section. It is 3 — 4 weight 
section preferably [ it is more desirable and ] to 1 - 4 weight section and a pan. 
[0110] As a pigment used for this gestalt, carbon black. iron black, graphite, Nigrosine, the metal 
complex of azo dye, the C.L pigment yellow 1, 3, 74, and 97, the acetoacetic-acid aryl amide 
system monoazo yellow pigment of 98 grades, C. I. pigment yellow 12, 13, and 14, the 
acetoacetic-acid aryl amide system JISUAZO yellow pigment of 17 grades, C. — L solvent 
yellow 19, 77, and 79, C.I. De Dis Perth Yellow 164, the C.L pigment red 48, 49:1, and 53: — the 
red pigments of 1, 57, 57:1, 81 and 122, and 5 grades — C. I. solvent red 49, 52, and 58, the red 
color of 8 grades, the phthalocyanine of C.L pig NENTO blue 1 5:3 grade, and the blue stain 
pigment of the derivative are blended by one sort or two kinds or more. 3-8 weight section of 
an addition is desirable to the binding resin 100 weight section. 

[01 1 1] Toner particle size is required more of diameter[ of a granule ]-izing, and more sharp 
particle-size-distribution-ization as a purpose of high-resolution-izing. However, if the diameter 
toner of a granule which diameter-ization of a granule progressed and was ground minutely 
increases, the charge up of the toner in a feed roller will become high, therefore the fall of the 
amount of conveyances to a developing roller will get worse more in long-^erm continuous duty. 
Moreover, contamination of a roller becomes severer in case a toner layer is formed in a thin 
layer on a developing roller. Furthermore, fluctuation arises in the particle size distribution of the 
toner in a development counter during long— term use, and that image quality is unmaintainable 
arises. Formation of a layer with still more uniform decline in imprint effectiveness and toner on 
a developing roller becomes difficult. 

[01 12] Then, when a toner is diameter[ of a granule ]-ized and distribution width of face by 
coefficient of variation is made less than into constant value, a property can be more suitably 
stabilized also to the diameter toner of a granule for a long period of time by using the external 
additive of this configuration, and binding resin. 

[0113] Volume mean particle diameter is 3-10 micrometers, and is 5-8 micrometers more 
preferably 4-10 micrometers. When larger than 10 micrometers, resolution falls and high 
definition is not obtained. In being smaller than 3 micrometers, condensation of a toner becomes 
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strong and ground fogging increases. 

[0114] Moreover, it is desirable that the coefficient of variation of volume particle size 
distribution is [ the coefficient of variation of 1 5 - 35% and number particle size distribution ] 20 
- 40%. For the coefficient of variation of number particle size distribution, the coefficient of 
variation of volume particle size distribution is [ the coefficient of variation of volume particle 
size distribution / the coefficient of variation of number particle size distribution ] 20 - 30% 1 5 to 
25% still more preferably 20 to 35% 15 to 30% more preferably. 

[01 15] With coefficient of variation, the standard deviation in the particle size of a toner is 
broken by mean particle diameter. It carries out based on the particle diameter measured using 
the Coulter counter (coal tar company). Standard deviation is expressed with the square root of 
the value which divided the square of the difference from the average of each measured value 
when measuring n particle systems by (n-1). That is, coefficient of variation is what carried out 
[ bubble ] breadth condition of particle size distribution, and the coefficient of variation of 
volume particle size distribution is productively difficult coefficient of variation, if the coefficient 
of variation of less than 15% or number particle size distribution becomes less than 20%, and it 
causes a cost rise. If the coefficient of variation of volume particle size distribution becomes 
[ the coefficient of variation of size or number particle size distribution ] larger than 40% from 
^35%fuandxparticle-size distribution .serve..as broadcloth, GoherentX^^ 
and it will become easy to generate filming to a photo conductor. 

[0116] Moreover, it is also possible to add the magnetic substance with this gestalt and to 
consider as a magnetic toner. The compound with which magnetic-substance impalpable powder 
contains the metal in which ferromagnetics, such as iron, cobalt, nickel, manganese, and 
magnetite, are shown, alloys, or these metals is used suitably. The configuration of magnetic- 
substance impalpable powder has the desirable thing of the shape of a globular form, and an 
octahedron configuration. And mean particle diameter is 0.02-2.0 micrometers, and the ratios 
D25/D75 of the diameter D25 of 25% residual and the diameter D75 of 75% residual are within 
the limits of 1.3-1.7. The BET specific surface area by nitrogen adsorption is 0.5-80m2/g, and 
electric resistance is 102-101 1-ohmcm. The bulk density of 0.3-0.9g [ cc ] /and compressibility 
is 30 - 80%. The metallic-oxide impalpable powder which consists of magnetic-substance ^ 
impalpable powder whose linseed-oil oil absorption is 10-30 (ml / lOOg), and whose saturation 
magnetization residual magnetization is 5 - 20 emu/g, and is 40 - 80 emu/g by adding to a toner 
Imprint nature is improved, while being able to stabilize electrification nature more and being able 
to improve waste toner recycle nature. An effect is in the maintenance nature of electrification 
at the time of stabilization of electrification at the time of waste toner recycle, prevention of 
filming, and the continuous duty under damp especially. 

[0117] As for the mean particle diameter of magnetic-substance impalpable powder, it is 
desirable that 0.02-2.0 micrometers and D25/D75 are 1.3-1.7. desirable — mean particle 
diameter — 0.05-1.0 micrometers and ratios D25/D75 — 1.3-1.6 — still more preferably, mean 
particle diameter is 0.05-0.5 micrometers, and ratios D25/D75 are 1.3-1.5. 

[0118] From 0.02 micrometers, when smallness or ratios D25/D75 are smaller than 1.3, a granule 
radial ball child's rate becomes [ the particle size of magnetic-substance impalpable powder ] 
high, coherent is not strong, the dispersibility at the time of mixing does not improve, and the 
effect of addition cannot be demonstrated When size or ratios D25/D75 are larger than 1.7, 
while a large drop radial ball child's rate does not have a particle size of magnetic-substance 
impalpable powder higher than 2.0 micrometers, the width of face of particle size distribution 
becomes large, both a large drop radial ball child's rate and a granule radial ball child's rate 
increase, dispersibility does not go up, but poor image quality occurs or the blemish to a photo 
conductor etc. increases. The photograph was taken with the scanning electron microscope, 100 
particles were chosen at random, and the particle diameter was measured. 
[0119] As for the BET specific surface area by nitrogen adsorption of magnetic-substance 
impalpable powder, it is desirable that it is 0,5-80m2/g. more — desirable — 2-60m2/g — 10- 
60m2/g and the thing in a 18-60m2/g range are more desirable still more preferably more 
preferably. If it becomes smaller than 0.5m2/g, balking from a toner will take place, and that 
kneading nature falls bars low-molecular-weight-ization of an ultrahigh-molecular-weight 
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component Condensation of the grain child growing up becomes strong, the distribution at the 
time of mixing becomes uneven from 80m2/g, and it is hard to acquire the effect over 
development nature and toner concentration control stability. The BET specific surface area was 
measured using Shimadzu FlowSorbII2300. 

[0120] Resistance of magnetic-substance impalpable powder has the desirable thing of 102- 
1011-ohmcm. desirable — 105-1 01 0-ohmcm — the thing of 1 06-1 09-ohmcm is more preferably 
desirable. In the fine particles of low resistance, under highly humid, the fall of the amount of 
electrifications is large and fogging toner scattering increases. If it becomes high resistance, the 
effect which controls fault electrification under elevated^emperature damp will become weak. 
[0121] After measurement of volume electric resistance put the electrode board with a weight of 
lOOg for the diameter of a little less than 20mm on the specimen after paying 1ml magnetic 
particle ingredients to the cylindrical cup with which a base consists of an electrode which is the 
bore of 20mm, and a side wall consists of an insulating material, and it left it for 1 hour, it 
impressed the direct current voltage of 100V between two electrodes, and measured and 
computed the current value 1 minute after after impression. 

[0122] The bulk density of magnetic-substance impalpable powder is 0.3-0.9g/cc, and 30 - 80% 
of compressibility is desirable. Bulk density is 0.4-0.9g/cc more preferably, and 40 - 70% of 
= compHessibility-.is :desirable.-:EuEthermore, bulk -density-is-0.5^0^g/cc.-preferabl^^^ 
compressibility is desirable. If bulk density becomes [ size and compressibility ] smaller in 
0.9g/cc than 30%, and it is left under highly humid, the density of the developer itself will 
plugging-come to be easy, the toner concentration control under highly humid will become 
unstable at reverse, and it will run to an exaggerated toner. If bulk density becomes [ smallness 
and compressibility ] larger in 0.3g/cc than 80%, condensation of a particle will become large, it 
will result in barring uniform mixing, and the depressor effect of fault electrification under 
elevated-temperature damp will be lost Bulk density and compressibility were measured in the 
powder circuit tester by Hosokawa Micron CORP. Compressibility applies 100 to what broke by 
tap density the difference of the bulk density and tap density which are looseness specific 
gravity. As for magnetic-substance impalpable powder, it is also desirable that crack processing 
is carried out. It is desirable to be carried out by the mechanical-cable-type grinder possessing a 
locked rotor and the pressurization disperser possessing a pressurization roller. That from which 
the linseed-oil oil absorption of magnetic-substance impalpable powder is set to 10-30 (ml / 
lOOg) is desirable. The same effect as the above-mentioned condensation and bulk density is 
acquired. It is the value measured by JISK 5101-1978. 

[0123] Moreover, it is desirable under the magnetic field of 1 (kOe) that the residual 
magnetization of magnetic-substance impalpable powder is 5 - 20 emu/g, and saturation 
magnetization is 40 - 80 emu/g. By adding this impalpable powder, it became clear that an effect 
was in the fogging reduction on the photo conductor under highly humid especially. It will be in 
the ****** condition of magnetic-substance impalpable powder on the toner surface by 
magnetic-substance addition, and according to this, it writes, and is recovered by the effect and 
the toner which adheres to a photo conductor as fogging is considered that fogging is reduced. 
[0124] It is also desirable that a titanium system coupling agent, a silane system coupling agent, 
an epoxy silane coupling agent, an AKURURISHI run coupling agent, or an amino silane coupling 
agent carries out surface treatment of the surface of the magnetic-substance impalpable powder 
added by the toner. For example, isopropylisostearoyi titanate, tetrabutoxytitanium, Isopropyl tris 
(dioctylpyrophosphate) titanate, Isopropanal PIRUTORI (N-aminoethyl aminoethyl) titanate, 
Tetra-octyl screw (JITORIDE sill phosphite) titanate, screw (dioctylpyrophosphate) oxy-acetate 
titanate. Screw (dioctylpyrophosphate) ethylene titanate, isopropanal PIRUTORI octanoyi 
titanate, Titanate system coupling agents, such as isopropanal PIRUTORI octanoyi titanate and 
isopropyldimethacryl isostearoyltitanate, Vinyltriethoxysilane, a vinyl tris (beta-methoxyethoxy) 
silane, gamma-methacrylic ROKISHI propyltrimethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, beta-(3, 4 epoxycyclohexyl) ethyl trimethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl triethoxysilane, 
N-phenyl gamma-aminopropyl trimethoxysilane, Silane system coupling agents, such as gamma- 
mel KAPUCHI propyltrimethoxysilane and gamma-chloropropyltrimetoxysilane, The acrylic silane 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



04/01/13 



17/26 ^— V 



coupling agent of gamma-methacryloxpropyl trimethoxy silane, beta-ethyl trimethoxysilane, 
gamma-glycidoxypropyltrimetoxysilane. The epoxy silane coupling agent of gamma- 
glycidoxypropylmethyldietoxysilane, N~beta aminoethyl gamma-aminopropyl trimethoxysilane, a 
N-beta aminoethyl gamma-aminopropyl methyl JITOKISHI silane, Surface treatment of the amino 
silane coupling agent of gamma-aminopropyl triethoxysilane and N-phenyl-gamma-aminopropyl 
trimethoxysilane is carried out. For example, it can process by methods generally learned, such 
as dry type processing to which the silane coupling agent evaporated to the magnetic substance 
is made to react, or a wet method which distributes the magnetic substance in a solvent and 
carries out the dropping reaction of the silane coupling agent. 20 - 70wt% of the addition to the 
toner of the magnetic substance is suitable. 

[0125] 0.1-5 weight section has the desirable addition of the metallic-oxide impalpable powder 
added by the toner outside and/or metal acid chloride impalpable powder to the toner parent 100 
weight section. When smaller than 0.1, a function is not demonstrated, but in being larger than 5, 
moisture resistance gets worse. 

[0126] Multiple^imes repeat activation of the primary imprint process of making the surface of 
an endless-like middle imprint object the toner image formed in the surface of image support 
contacting the surface of said image support, and making the surface concerned imprinting said 
:toner- image, is carried- out;^hen,-.it^is-used.suitable-forJthe-electrophotography^equipment--=^ 
possessing the imprint system constituted so that the secondary imprint process of making 
imprint material carrying out the package imprint of the duplication imprint toner image formed in 
the surface of said middle imprint object of repeat activation of the multiple times of this primary 
imprint process might be performed. 

[01 27] While stabilization of the electrification nature within the development counter of a toner 
is obtained, it has uniform electrification nature and ground fogging can prevent the inside 
omission at the time of an imprint few by using the configuration of the external additive of the 
toner of this gestalt, and the configuration of binding resin, it becomes possible to acquire high 
imprint effectiveness. Contamination by the unnecessary toner particle of a transfer paper can 
be prevented. Moreover, since the toner to an imprint body surface and filming of a silica which 
separated can also be prevented, the image defect produced from an imprint body surface to the 
photo conductor surface a toner and by [ which separated ] silica re-imprinting can also be 
prevented. A property can be more suitably stabilized to the diameter toner of a granule. 
[0128] Moreover, it consists of image formation unit groups which have arranged two or more 
movable image formation units which form the toner image of a color which was equipped with a 
development means to have the toner with which a color differs from the rotating photo 
conductor, respectively, and is different on said photo conductor, respectively in the shape of a 
circular ring. The whole image formation unit group is rotated and it is used suitable for the color 
electrophotography equipment which imprints in piles the toner image of a different color formed 
on the photo conductor, doubling a location on imprint material, and forms a color image. 
[0129] Since it is the configuration that the whole unit revolves around the sun while a photo 
conductor and a developing roller rotate, within a development counter, the condition from which 
a toner also contacts a developing roller and a feed roller, and secedes temporarily occurs, and if 
an image formation unit has the bad standup nature of electrification in the early stages of 
development, it will cause ground fogging. It is in the orientation for electrification standup nature 
to get worse, in the toner in which the pigment with which the maldistribution was unevenly 
distributed, and the charge control agent existed. 

[0130] Moreover, when an image formation unit rotates, in order that a toner may move violently 
up and down, it is easy to generate ****** of the toner from a seal portion, therefore it is 
necessary to strengthen a seal with a seal portion more, and a welding phenomenon occurs, and 
it serves as a lump and causes an image noise of a black line and a white muscle. 
[0131] It is cleaned from a photo conductor and the condition the waste toner which is distant 
from on a photo conductor carries out [ a condition ] repeat adhesion temporarily to a photo 
conductor again surely occurs. It becomes easy to generate filming to image support because 
the waste toner carries out repeat contact again with a photo conductor remarkably, and 
becomes the factor of a life fall of a photo conductor. 
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[0132] Then, by using the configuration of the external additive of this gestalt, and the 
configuration of binding resin, an inner ** agent is distributed by homogeneity, the uniform 
electrification nature of a toner is obtained, electrification standup nature becomes good, and 
there is no generating of ground fogging in early stages of development Moreover, generating of 
welding can be prevented by use of the external additive which can prevent existence of an 
ultrahigh-moleculai^weight component and generating of filming, and it becomes possible to 
acquire the development property stabilized over a long period of time. 
[0133] A toner is created through the production process of preliminary mixing processing, 
melting kneading processing, grinding classification processing, and outside ******. 
[0134] Preliminary mixing processing is processing which carries out homogeneity distribution of 
binding resin and the additive which this should be made to distribute with the mixer possessing 
an impeller etc. As a mixer, a mixer with well-known super mixer (made in the Kawada factory), 
Henschel mixer (product made from the Mitsui Miike industry), PS mixer (Shinko Pantec make), 
rhe DIGE mixer, etc. is used. 

[0135] The outline perspective diagram of toner melting kneading processing is shown in drawing 
5 at a plan and drawing 6 , and a side elevation is shown in drawing 4 at front view and drawing 
7 . 601 rolls the feeder of a raw material and 602 rolls a roll (RL1) and 603 (RL2). The melting 
::film_of^the- tone^ -with:-.whicht 604.coiled -on.the^rollrXRLI.), -and-602-1.-Thevfirst .portioa^xf a. rolU . - ^.-^ 
(RL1), The input of a heat carrier for 602-2 to heat the second half section of a roll (RL2), and 
for 605 heat the first portion 602-1 of a roll (RL1), The tap hole of the heat carrier with which 
606 heated the first portion 602-1 of a roll (RLI), The input of a heat carrier for 607 to heat the 
second half section 602-2 of a roll (RLI), The tap hole of the heat carrier with which 608 heated 
the second half section 602-2 of a roll (RL1), The input of a heat carrier for 609 to heat or cool 
a roll (RL2) 603, The tap hole of the heat carrier with which 610 heated or cooled the roll (RL2) 
603, and 611 are toner **** in which the depth is formed in by about 2-10mm, and 612 is formed 
between rolls in the slot of the shape of a spiral of a roll surface. A raw material is thrown in 
from a constant feeding machine from the right side edge section by the side of a roll (RL1) 602- 
1. the compression shearing force of the heat of a roll (RL1) 602-1, and a roll (RL2) 603 — resin 
— fusing — a roll (RL1) 602-1 — ****** — it becomes like. It exfoliates from the roll (RL2) 
602-2 with which the condition was heated even at the left end of the roll (RL1) 602-2 at 
breadth and a temperature lower than a roll (RL1) 602-1. In addition, a roll 603 is cooled during 
the above-mentioned processing below at a room tempe;rature. The path clearance of a roll 
(RL1) 602 and a roll (RL2) 603 is 0-0.1 mm. A raw material input is 10 kg/h. 
[0136] And coarse grinding of the obtained toner lump is carried out by a cutter mill etc., he is 
finely ground after that by jet mill grinding (for example, an IDS grinder, Japanese pneumatic 
industry) etc., a fines particle is further cut with an air-current type classifier if needed, and the 
toner particle (toner parent particle) of desired particle size distribution is obtained. Grinding by 
the mechanical cable type and a classification are also possible, and a KURIPU TRON grinder 
(Kawasaki Heavy Industries), a turbo mill (turbo industry), etc. which throw in and grind a toner 
to a minute opening with the roller which rotates to the fixed stator, for example are used for 
this. Generally income of the range of 5-12 micrometers and the toner particle (toner parent 
particle) which has the volume mean particle diameter of the range of 5-9 micrometers 
preferably is carried out by this classification processing. 

[0137] Outside ****** is processing which mixes external additives, such as a silica, to the 
toner particle (toner parent particle) obtained by said classification. A mixer with well-known 
Henschel mixer, super mixer, etc. is used for this. 
[0138] Next, an example explains this invention to details further. 

[0139] The monomer presentation of the binding resin used in the example and many properties 
are shown in (a table 1 ). 
[0140] 
[A table 1] 
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i* iijinj 
wamwm 








PES4 




53.5 


55.5 


57.5 


52.5 




43 


40 


37 


47.5 


Kwt%> 


3.5 


43 


5.5 






0.9 


0.95 


0.96 






6.4 


10.2 


6.7 


1.4 




97.5 


97.5 


40.5 


7.4 


Mwf/Mnf 


20 


31.4 


16 J 


6.3 


Mzf/Mnf 


270.4 


936.6 


119.1 


32.4 


Tg1 


59 


59 


55.5 


59 


Tml 


118 


117 


111 


100 


Ti 


101 


10B 


95 


85 



[0l"4lTHaving given IT reffQ^x^coh^ 

thermometer, and stirring equipment to the 514-lot flask, having taught the dicarboxylic acid of 
the specified quantity, and diol, and introducing nitrogen in a flask, the dehydration 
polycondensation was performed at 240 degree C of inside **, and polyester resin was obtained. 
Then, after cooling inside ** to 140 degrees C, supplied the xylene and obtained the xylene 
solution of polyester resin, add the diisocyanate of the specified quantity and it was made to 
react to this solid content 1 00 weight section for 4 hours, and after checking that melt viscosity 
will not change with time, vacuum desolventization equipment was given to the flask, the xylene 
was distilled off under elevated^emperature reduced pressure, and urethane denaturation 
polyester resin was obtained. 

[0142] The conditions of the processing performed with the kneading equipment shown in (a 
table 2) at drawing 4 - drawing 7 are shown. 



[0143] 
[A table 2] 




Tijl 


Trkl 


Tr2 


Rw1/Rw2 


Hrti 


Q-1 


75 


30 


20 


1.25 


108 


Q-2 


70 


25 


20 


1.88 


102 


Q-3 


65 


25 


15 


2j0 


98 



[0144] Trjl (degree C) shows the skin temperature of the first portion of a roll (RL1), and the 
skin temperature of the film with which the rotational frequency of a roll (RL2) fused the 
rotational frequency of a roll (RL1), and Rw2, the toner material fused Hrti (degree C), and Trk1 
(degree C) formed the skin temperature of the second half section of a roll (RL1), the skin 
temperature of Tr2 (degree C) roll (RL2), and Rwl on the surface of 

[0145] The hydrophobic silica used by this example is shown in (a table 3). The amount of poly 
dimethylsiloxane residual components is also shown. 
[0146] 
[A table 3] 







BETifi 

(mVg) 


(wt%) 




(30minM) 


SGI 




140 


0.05 


+308 


-M93 


SG2 




100 


0.1 


-480 


-360 


SC33 




80 


3.0 


-430 


-155 
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[0147] The silica distributed lOOg of silica impalpable powder in the solution which melted 
silicone oil 5g to toluene 1 1., carried out spray DORAININGU, and performed hydrophobing 
processing. The benzene solvent washed SG-1. SG-2 used the reactant high dimethyl silicone oil 
which gave the silanol group for both ends. SG-3 performed no processings. 
[0148] It is use *3Mc9|c about the metallic-oxide impalpable powder or metal acid chloride 
impalpable powder used for (a table 4) by this example. 



:01493 
:A table 4] 








BETlft 

(mVg) 


G1 




0.05 




G2 




0,2 


6.5 


G3 




0.1 


lOS 


G4 




0.2 


43^ 



]0150] The charge CPnttoLagent used by this^exampleJs~shownJn.(a table 5). ....^..^ — . . 

:0151] 

;A table 5] 





ma. 




CCA1 






CCA2 






CCA3 







!0152] The pigment used by this example is shown in (a table 6). 

:0153] 

Stable 6] 





mm 


CM 




CC 


i/T>»*: Ifif^Vh:^;^— 15:3 


OY 




BK 


*-.jtfc/::;^^<7MAiooA<=»fc*a«> 



[0154] The toner parent material presentation used by this example is shown in (a table 7). 20 to 
25%, the coefficient of variation of 6-7 micrometers and volume particle size distribution made 
the weighted mean particle size of each toner as an experiment so that the coefficient of 
variation of number particle size distribution might become 25 - 30%. The amount of 
electrifications indicated the thing of mixing time SOmin. 
[0155] 
[A table 7] 



No. 










(juC/g) 


A1 


PES1 


CCAKI) 


BKC59 


01 


-36 


A2 


PES2 


00A2C2) 


CM(5) 


Q2 


-28 


A3 


PES3 


CCA3(2) 


CM(6) 


Q3 


-29 


A4 


PES1 


CCA2(3) 


0Y(5) 


01 


-3a 


AS 


PES2 


CCA2(4} 


CC(5) 


Q2 


-36 


A6 


PES3 


CCA2(3) 
CCA3(1) 


CM(5) 


Q3 


-35 


01 


PES4 


CCA20i) 


CM(5) 


01 


-40 



[01 56] The loadings ratio of a pigment and a charge control agent shows the loadings (weight 
section) ratio to the binding resin 100 weight section in a parenthesis. 
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[0157] The presentation of the toner which ******(ed) the external additive outside to the toner 
parent is shown in (a table 8). 

[0158] The external additive shows the loadings (weight section) to the toner parent 100 weight 
section. Outside ****** was performed in FM20B by impeller ZOSO mold, rotational frequency 
2000rpm, processing-time 5min, and 1kg of inputs. The amount of electrifications indicated the 
thing of mixing time 5min and 30min. 
:0159] 
A table 8] 



hi— 

No. 










mnm 

Sonln 


««& 

(^C/g) 
3Qmln 


(ffC/e) 


Aal 


A1 


SGKI) 






-26 


-2D 


-35 


Ab2 


A2 


sai(o.B} 


SQ2C0.2) 




-28 


-IB 


-28 


Aa3 


Ad 


SGKOfiD 


SG2C0.2) 


SQKOJ) 


-7 


-6 


-2« 


Ab4 


A4 


SQICOT) 




SG2(0.5) 


-10 


-12 


-38 


Aa5 


AS 


SGKD 




SGW3) 


-15 


-14 


-36 


Aa6 


A6 


SQK0.6) 


SG2<0.6) 


SG4(0.5} 


-10 


-8 


-35 


Ca1 


CI 








-45 


-30 


-10 



[0160] The molecular weight property when performing kneading processing by this example is 
shown in (a table 9). In ML, in molecular weight distribution, MH shows the molecular weight 
maximum peak value by the side of the amount of macromolecules, and MV shows the molecular 
weight minimum peak value for the molecular weight maximum peak value by the side of low 
molecular weight. Sm shows Hb/Ha and Sn shows (Hb-La)/(Ha-La). 



:oi6i] 

A table 9] 


No. 


ML 

Cxio^ 


MH 
<X10*) 


MV 

(X10*) 


Sm 


Sn 


A4 


0.7 


13.1 


8.8 


0.4 


0.17 


A2 


0.75 


18 


8.5 


037 


0.17 


A3 


1 


9 


5^ 


0.73 


0.18 


CI 


0.46 


8.9 


5.8 


024 


0.03 



[0162] Moreover, a molecular-weight-distribution property is shown in drawing 8 , The thick wire 
in drawing shows a toner Aa4, and a thin line shows the molecular-weight-distribution property 
of binding resin PES1. It turns out that molecule cutting of it was carried out by kneading in the 
toner Aa4, the ultrahigh-molecular-weight component of the 3x105 or more neighborhoods of 
binding resin PES1 became a steep peak at the macromolecule component side, and it has 
appeared. That is, it is the factor which is maintaining offset-proof nature, without being lost by 
cutting, and the component which has checked translucency serving as a steep peak, appearing 
in a macromolecule side, and this checking translucency. 

[0163] (Example 1) Drawing 1 is the cross section showing the configuration of the 
electrophotography equipment for full color image formation used by this example. In drawing 1 , 
1 is **3Mc** of a color electro photographic printer, and the right end— Face side in drawing is a 
front face. 1 A is a front-face board of a printer, and this front board 1 A is lifting closing 
actuation freedom like derrick-down aperture actuation and a continuous line display to printer 
****** 1 like a dotted line display centering on hinge shaft IB by the side of the lower side. The 
printer interior check maintenance at the time of attachment-and-detachment actuation and the 
paper jam of the middle imprint belt unit [ / in a printer ] 2 etc. is performed by pushing down 
and opening front board 1 A and releasing the interior of a printer greatly. Attachment-and- 
detachment actuation of this middle imprint belt unit 2 is designed so that it may become 
perpendicularly to the direction of an axis-of-rotation bus-bar of a photo conductor. 
[0164] The configuration of the middle imprint belt unit 2 is shown in drawing 2 . The middle 
imprint belt unit 2 to unit housing 2a The middle imprint belt 3, the 1st imprint roller 4 which 
consists of a conductive elastic body, the 2nd imprint roller 5 which consists of an aluminum 
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roller, the tension roller 6 which adjusts the tension of the middle imprint belt 3, the belt-cleaner 
roller 7 which cleans the toner image which remained on the middle imprint belt 3, The scraper 8 
which fails to write the toner collected on the cleaner roller 7, and the position transducer 10 
which detects the location of the ****** waste toner reservoirs 9a and 9b and the middle 
imprint belt 3 for the collected toner are connoted. Front-face board of printer 1 A can be 
pushed down like a dotted line, this middle imprint belt unit 2 can open it, and it can detach and 
attach freely to the predetermined stowage in printer ****** 1 as shown in drawing 1 . 
[0165] Into insulating resin, the middle imprint belt 3 kneads a conductive filler, and with an 
extruder, it is film-ized and is used for it. In this example, what added and film-ized the 
conductive carbon (for example, KETCHIEN black) 5 weight section as insulating resin in the 
polycarbonate resin (for example, Mitsubishi Gas Chemical make, you pyrone Z300) 95 weight 
section was used. Moreover, the coat of the fluororesin was carried out to the surface. The 
thickness of a film is about 350 micrometers and resistance is about 107 to 108 ohm-cm. What 
kneaded the conductive filler to polycarbonate resin as a middle imprint belt 3, and film-ized this 
here is used because the slack by long-^erm use of the middle imprint belt 3 and are recording 
of a charge can be prevented effectively, and the coat of the surface is carried out with 
fluororesin, because toner filming to the middle imprint belt surface by long-term use can be 
prevented effectively. v. , . .. . . 

[0166] This middle imprint belt 3 is consisted of a film which used the urethane of half- 
conductivity of the shape of an endless belt with a thickness of 1 00 micrometers as the base 
material, and it is 107 to the perimeter. It constitutes movable in winding and the direction of an 
arrow head in the 1st imprint roller 4, the 2nd imprint roller 5. and tension roller 6 which 
fabricated the urethane foam which carried out low resistance processing so that it might have 
resistance of omega-cm. length (62mm) a little with the perimeter of the middle imprint belt 3 
longer here than the one half of the perimeter of the photo conductor drum (diameter of 30mm) 
later mentioned to the length (298mm) of the longitudinal direction of A4 form which is the 
maximum paper size — a leg — it is set as 360mm the bottom. 

[0167] When the main part of a printer is equipped with the middle imprint belt unit 2, the 
pressure welding of the 1st imprint roller 4 is carried out to a photo conductor 1 1 (it illustrates 
to drawing 2 ) by about 1.0kg force through the middle imprint belt 3, and the pressure welding of 
the 2nd imprint roller 5 is carried out to the above-mentioned 1st imprint roller 4 and the 3rd 
imprint roller 1 2 (it illustrates to drawing 2 ) of the same configuration through the middle imprint 
belt 3. this 3rd imprint roller 12 — the middle imprint belt 3 — a follower — it constitutes 
pivotable. 

[0168] The cleaner roller 7 is a roller of the belt-cleaner section which cleans the middle imprint 
belt 3. This is the configuration of impressing the alternating voltage which attracts a toner 
electrostatic to a metallic roller. In addition, this cleaner roller 7 may be the conductive fur brush 
which impressed a rubber blade and voltage. 

[0169] In d raw ing 1 , image formation unit 17Bk which carried out black, cyanogen, a Magenta, 
and 4 sets of fanning for each colors of Hierro in the center of a printer, and 1 7Y, 1 7M and 1 7C 
constitute the image formation unit group 18, and as shown in drawing, they are arranged in the 
shape of a circular ring, each — image formation unit 17Bk, and 17Y, 17M and 17C can open 
printer upper surface board 1C focusing on hinge shaft ID, and it can be freely detached and 
attached to the position of the image formation unit group 18. By being equipped in a printer at 
normal, the mechanical drive network and electrical circuit network by the side of both by the 
side of an image formation unit and a printer join together through a mutual coupling member 
(unHllustrating), and unifies mechanically and electrically image formation unit 17Bk, and 17Y, 
17M and 17C. 

[0170] Image formation unit 17Bk arranged in the shape of a circular ring, and 17C, 17M and 17Y 
are supported by the base material (not shown), are driven on the migration motor 19 which is a 
migration means as a whole, and are constituted possible [ a rotation ] around the cylindei^like 
shaft 20 which is fixed and does not rotate. Each image formation unit can be located in the 
image formation location 21 which countered the 2nd imprint roller 4 which supports the middle 
imprint belt 3 of the sequential above-mentioned by rotation. The image formation location 21 is 
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also an exposure location by the signal light 22. 

[0171] each — since image formation unit 17Bk. and 17C, 17M and 17Y consist of the 
respectively same configuration member except for the developer put into inside, they explain 
image formation unit 17Bk for black by drawing 3 in order to simplify explanation, and omit about 
explanation of the unit for other colors. 

[0172] 30 is the developing roller which consists of silicone resin, and is 3mm in 60 degrees-of- 
hardness thickness, the feed roller of the shape of sponge which 31 becomes from urethane 
resin — it is — the amount of interlocking with a developing roller 30 — for the toner layer 
regulation blade of metal, and 24, as for the cleaner section and 27, an electrification roller and 
34 are [ 0.5mm and 28BK / a black toner and 32 / a waste toner and 33 ] power supply 
generators. The developing roller 30 and the photo conductor 1 1 are contacted with the spring 
pressure of 800g. A toner is sent to a developing roller 30 by the feed roller 31, and a thin layer 
is formed on a developing roller of the layer regulation blade 32. 

[0173] 35 is the laser beam scanner section arranged in the bottom in printer ****** 1, and 
consists of the semiconductor laser which is not illustrated, scanner motor 35a, polygon mirror 
35b, lens system 35c, etc. The pixel laser signal light 22 corresponding to the time series 
electrical-and-electric-equipment pixel signal of the image information from this laser beam 
scanner section 35 It passes along-the. optical-path window- 36 formed, between image formation-, 
unit 17Bk and 17Y. Incidence is carried out to the mirror 38 to which it was fixed within the shaft 
20 through the aperture 37 which was able to be opened in some shafts 20. It advances almost 
horizontally in. image formation unit 17Bk from the exposure aperture 25 of image formation unit 
17Bk which is reflected and is in the image formation location 21. Incidence is carried out to the 
exposure section of the left lateral of a photo conductor 1 1 through the path between the 
developer reservoirs 26 and the cleaner sections 34 which are arranged up and down in the 
image formation unit, and scan exposure is carried out in the direction of a bus-bar. 
[0174] Since the optical path from the optical-path window 36 to a mirror 38 uses the crevice 
between the units of neighboring image formation unit 17Bk(s) and 17Y, there is almost no space 
which becomes useless in the image formation unit group 18 here. Moreover, since the mirror 38 
is formed in the center section of the image formation unit group 18, it can be constituted from a 
fixed single mirror and is a configuration with simply easy alignment etc. 

[0175] 12 is the 3rd imprint roller arranged above the paper feed roller 39 by the inside of front- 
face board of printer 1A, and the form conveyance way is formed in the nip section of the middle 
imprint belt 3 and the 3rd imprint roller 12 by which the pressure welding was carried out so that 
a form may be sent with the paper feed roller 39 formed in the lower part of front-^ace board of 
printer 1A. 

[0176] 40 is the sheet paper cassette which the method of outside was made to project and was 
prepared in the lower side side of front— face board of printer 1 A, and can set two or more 
papers S to coincidence. The paper discharge roller pair to which 41a and 41b arranged in the 
paper outlet side of fixing roller pair 42a and 42b a paper conveyance timing roller, the fixing 
roller pair by which 42a and 42b were prepared in the inside upper part of a printer, the paper 
guide plate which prepared 43 between the 3rd imprint roller 1 2, and fixing roller pair 42a and 
42b, and 44a and 44b, and 47 are the cleaning rollers of fixing roller 42a. 

[0177] A fixing assembly serves as a heating roller which consists of the hollow roller and elastic 
layer which consist of the aluminum or stainless steel RENSU which has a heating means inside, 
and a fluororesin tube from a pressurization roller. The fluororesin tube of the outermost layer 
has the desirable tube with which thickness is chosen from the copolymer of 1-100 micrometers, 
polytetrafluoroethylene, tetrafluoroethylene, and perfluoroalkyi vinyl ether, or the copolymer of 
tetrafluoroethylene and hexafluoro ethylene. An elastic layer has silicone rubber, a fluororubber, 
a fiuorosilicone rubber, and desirable ethylene propylene rubber. The rubber degree of hardness 
by JIS is 10-70 degrees, and the degree of hardness of an elastic layer is pressurized by the 
pressure of 0-5-20.0kg/cm2 with a pressurization roller. In this example, the fluororesin tube and 
rubber degree of hardness of polytetrafluoroethylene whose thickness is 50 micrometers consist 
of silicone rubber 70 degrees, and are pressurized by the pressure of 15kg/cm2. Fixing oil, such 
as silicone oil, is not using it. 
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[0178] each — the waste toner reservoir is prepared in image formation unit 17Bk, 17C, 17M and 
17Y, and the middle imprint belt unit 2. 
[0179] Hereafter, actuation is explained. 

[0180] At first, the image formation unit group 18 has black image formation unit 17Bk in the 
image formation location 21, as shown in drawing 1 . At this time, the photo conductor 1 1 is 
carrying out opposite contact through the middle imprint belt 3 at the 1st imprint roller 4. 
[0181] A black signal light is inputted into image formation unit 17Bk by the laser beam scanner 
section 35 according to an image formation production process, and image formation by the 
black toner is performed. At this time, the speed (60 mm/s equal to the peripheral speed of a 
photo conductor) of the image formation of image formation unit 17Bk and the passing speed of 
the middle imprint belt 3 are set up so that it may become the same, it is an operation of the 1st 
imprint roller 4, and a black toner image is imprinted by the middle imprint belt 3 at image 
formation and coincidence. At this time, the direct current voltage of +1kV was impressed to the 
1st imprint roller. Immediately after all black toner images finish imprinting, the whole drives 
image formation unit 17Bk, and 17C, 17M and 17Y on the migration motor 19 as an image 
formation unit group 18, they rotate in the direction of an arrow head in drawing, and stop at the 
location where it rotated 90 degrees exactly and image formation unit 1 7C arrived at the image 
-^formation-location 21. -Since the. portions-.of:. toner. hoppers. 26.otheru^ 
an image formation unit or a cleaner 34 are located inside the rotation circle at photo conductor 
1 1 tip in the meantime, the middle imprint belt 3 does not contact an image formation unit. 
[0182] Like the front after image formation unit 17C's arriving at the image formation location 21, 
shortly, the laser beam. scanner section 35 inputs the signal light 22 into image formation unit 
1 7C by the signal of cyanogen, and formation and an imprint of cyanogen of a toner image are 
performed. By this time, the middle imprint belt 3 will make one revolution, and the write-in 
timing of the signal light of cyanogen is controlled so that the toner image of the following 
cyanogen agrees in location in the toner image of the black imprinted before. In the meantime, 
the 3rd imprint roller 12 and the cleaner roller 7 have separated a few from the middle imprint 
belt 3, and they are constituted so that the toner image on an imprint belt may not be disturbed. 
[0183] It carried out also about a Magenta and Hierro, the toner image of four colors agreed in 
location on the middle imprint belt 3, the same actuation as the above was repeated, and the 
color image was formed. The package imprint of the toner image of four colors is carried out in 
an operation of the 3rd imprint roller 1 2 after the imprint of the last Hierro toner image at the 
form which doubles timing and is sent from a sheet paper cassette 40. At this time, the 2nd 
imprint roller 5 was grounded and impressed the direct current voltage of +1.5kV to the 3rd 
imprint roller 12. Fixing roller pair 42a and 42b were fixed to the toner image imprinted by the 
form. The form was discharged out of equipment through discharge roller pair 44a and 44b after 
that. The toner of the imprint remainder which remained on the middle imprint belt 3 was cleaned 
in the operation of the cleaner roller 7, and the next image formation was equipped with it. 
[0184] Next, the actuation at the time of monochrome mode is explained. The image formation 
unit of a predetermined color moves to the image formation location 21 first at the time of 
monochrome mode. Next, the image formation of a predetermined color and the imprint to the 
middle imprint belt 3 were performed like the front, and it imprinted in the form shortly sent from 
a sheet paper cassette 40 with the following 3rd imprint roller 12 continuing as it is after an 
imprint, and was established as it is. 

[0185] The result of having performed image **** is shown in (a table 10) with the 

electrophotography equipment of drawing 1 . 

[0186] 

[A table 10] 
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NoL 




BA«K10> 
AIM l^tttt 










Aal 


*«± 


1.35 


U2 


o 


o 


o 


92 


Aa2 




158 


153 


o 


o 


o 


90 


A«3 




1.67 


152 


o 


o 


o 


92 


Aa4 




1^0 


1.4B 


o 


o 


o 


69 


Aa5 




1.48 


1.45 


o 


o 


o 


94 


AaS 




1.50 


1.48 


o 


o 


o 


93 


C«1 




1.45 


1.12 


X 


X 


X 


75 



[0187] This electrophotography equipment performed image **** using the toner sample A 
manufactured as mentioned above. Fogging was judged visually, and level which is satisfactory 
practically was made into "O", and it made "x" level practically considered to be a problem. 
Poor imitation nature also made "O" level which is satisfactory practically, and level practically 
considered to be a problem was made into "x." 

[0188] There are not turbulence of striping, spilling of a toner, an inside omission of an alphabetic 
character, etc., the solid black image was uniform, the image also reproducing 16 streaks/mm of 
ver:y^high=resolution.high..def{nition;^was^obtained,T and^the:rhlgh-Goncentration-.image .was .obtained... 
Moreover, the ground fogging of the non-image section was not generated, either. Furthermore, 
also in the long-term torture test of 10,000 sheets, the fluidity and the property in which change 
was stabilized by image concentration few were shown. Moreover, also in the imprint, the inside 
omission was level which is satisfactory practically, and its imprint effectiveness was also good. . 
Moreover, filming of the toner to a photo conductor and a middle imprint belt was also the level 
which is satisfactory practically. However, with the toner sample C, fogging, poor imitation 
nature, etc. got worse and deterioration of image quality was caused. 

[0189] Next (table 11), the result of fixable, offset-proof nature, and conservation stability is 
shown. 



[0190] 

[A table 11] 


No. 






Aa2 




91% 


Aa3 


225=Cfe*»* 


93% 


Aa4 


230'=C*T-*«^ 


92% 


Aa6 




90% 


Cal 


ieo%-eK£ 


95% 



[0191] Fixable [ good ] was shown in the fixing roller with which OHP translucency shows 90% or 
more, and a non-offsetting temperature region does not use 40 degrees C or more and oil. 
either. Moreover, most condensation was not seen in the conservation stability of 50-degree-C 
24 hours. However, translucency fell with Sample C. 
[0192] 

[Effect of the Invention] As mentioned above, according to this invention, fogging in 1 component 
development, solid imitation nature, and a sleeve ghost can also decrease, and it becomes 
possible to stabilize electrification of a toner and to realize long lasting development. 
[0193] Furthermore, while being able to aim at coexistence of high translucency and offset-proof 
nature by setting the molecular weight property of a toner and binding resin as a proper range 
according to the gestalt of this operation, the silica to a photo conductor or an imprint object 
and filming of a toner can be prevented, and it also becomes possible to improve the endurance 
of the toner by stabilization of electrification nature. 

[0194] Moreover, it has the image formation unit group which has arranged two or more movable 
image formation units which form the toner image of a different color according to the gestalt of 
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this operation in the shape of a circular ring, and acts suitable for the electrophotography 
method of a configuration of that the whole image formation unit rotates, and it becomes 
possible to prevent generating of filming to a photo conductor by high concentration and the 
lowlands fogging. Moreover, when it applies to the electrophotography equipment possessing the 
imprint system using a middle imprint object according to the gestalt of this operation, an inside 
omission and spilling are prevented and the toner with which high imprint effectiveness is 
acquired can be manufactured. Moreover, according to the gestalt of this operation, it can be 
compatible in fixable [ good ] and offset-proof nature, without reducing fixable [ at the time of a 
toner being established ], oilless fixing in a color toner is enabled, and the toner which has high 
translucency can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ^*^* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the configuration of the electrophotography equipment 
used in the example of this invention 

[Drawing 2] The cross section showing the configuration of a middle imprint belt unit shown in 
drawing 1 

[Drawing 3] The cross section showing the configuration of the* development counter shown in 
drawing 2 

[Drawing 4] The outline perspective diagram of the toner melting kneading processing used in 
the example of this invention 

[Drawing 5] The plan of the toner melting kneading processing used in the example of this 
invention 

[Drawing 6] Front view of the toner melting kneading processing used in the example of this 
invention 

[Drawing 7] The cross section of the toner melting kneading processing used in the example of 
this invention 

[Drawing Sl Drawing showing the molecular weight distribution of the toner used in the example 
of this invention, and resin 
[Description of Notations] 

2 Middle Imprint Belt Unit 

3 Middle Imprint Belt 

4 1st Imprint Roller 

5 2nd Imprint Roller 

6 Tension Roller 

1 1 Photo Conductor 

12 3rd Imprint Roller 

17Bk(s). 17C. 17M, 17Y Image formation unit 
18 Image Formation Unit Group 

21 Image Formation Location 

22 Laser Signal Light 

35 Laser Beam Scanner Section 
38 Mirror 

602 Roll (RL1) 

603 Roll (RL2) 

604 Melting Film of Toner Which Coiled on Roll (RL1) 

605 Input of Heat Carrier 

606 Tap Hole of Heat Carrier 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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1 1 ^. J 



[Drawing 4] - 
60 




603 



[Drawing 5] 
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[Drawing 7] 
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[Drawing 8] 
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